








we a — 
ps AW 


VA 


oe SSN 
WOR \ 


NUK 


WKN AI 
ILLUSTRATED. 


WEEBLY-.JOURRAL 







Electric Light, Power, Telephone, neleraph nd a Progress. 








VOL. 15, No. 16.) 
WEEKLY. /§ 


NEW YORK, 


SATURDAY, DECEMBER 14, 1889. 


5 $3 per annum. 
| Single Copies, 10 Cents. 





Copyright, 1889, - ELecTricAL Review PusLisHine Company, 13 Park Row, New York. 





Entered at Post Office, New York, as Mail Matter of the Second Class. 








WHAT THE GOV VERNMENT’ SHOULD 
DO FOR ELECTRICITY. 


LIS’ OF THE APPROPRIATIONS ASKED FOR 


OF INTEREST TO ELECTRICAL 
WORKERS. 





Among the appropriations which Congress 
will be asked to make are the following 
items relating to electrical matters : 

For completing the electric lighting plant 
for the Statue of Liberty in New York har- 
bor, $5,250. The original estimate of $26,- 
000 made by the Light House Board for this 
work was reduced to $19,500, and the ad- 
ditional sum is needed to finish the work. 


The keepers of the electric buoy station on 
the New Jersey shore of New York harbor. 
have politely hinted that the weather is 
getting rather too cold for comfortable liv- 
ing in tents, and $3,500 is asked for to build 
a dwelling house with. 


The Watervliet arsenal, at Troy, wants 
$22,000 for an incandescent electric lighting 
system, and $5,000 for one 150 horse-power 
engine for driving dynamos. The Com- 
mandant says illumination by gas has proved 
i source of mich trouble, and electric light 
is much better adapted to the needs ofSthe 
arsenal. 

For a telephone system at the West Point 
Military Academy $2,000 is wanted. 





In the estimates for the Soldiers’ Home 
at Milwaukee, an item of $41,156 includes 
provision for electric lights. 


The Signal Office states that since electric 
lights have been used for public buildings, 
the display of cautionary signals by means 
of ordinary oil lanterns is rendered ineffec- 
tive on account of the greater brilliancy 
of electric lights, and, to ‘Temedy this diffi- 
culty, requests an appropriation of $1,000 
for electric cautionary signal lights at Bos- 
ton, New York. Chicago and other impor- 
tant cities. One hundred and twenty 
thousand dollars is the amount needed to pay 
the telegraph companies for transmitting 
weather reports. 


In addition to the items for lighting in 
naval establishments, heretofore published 
in the Review, are the following: 
~~ an electric lighting plant in the Navy 

Yard at Boston -$15,000 
F - increasing elec tric lighting ‘plant in the 

Navy Yard at Brooklyn 2 
For increasing electric lighting plant in the 

Navy Yard at Norfolk hy 
For com pleting electric lighting ame in the 

Navy Yard at Mare Island. . 30,000 





For lighting the ‘streets of Washington 
and Georgetown, $45,000 is needed. The 
White House and grounds are lighted by 
seven arc lamps. 365 nights, for which the 
local company demands 70c. per night, while 
the law allows the payment of only 40c. The 
company donates this illumination to the 
government this year and hopes to get a fair 
price next year. 

In the Treasury estimates there is an item 
of $718,420.34 for fuel, lighis and water for 
all the public buildings under that depart- 
ment, and an item of $16,000 for contingent 
expenses, which embraces something for 
electric fixtures. 





The artillery school, at Fortress Monroe, 
Va., wants some galvanometers and other 
measuring instruments and supplies to the 
amount of $1.538. 


The Light House Board has outgrown its 
quarters in the Treasury building, and has 
requested the appropriation of $210,000 for 
a new building in Washington to provide 
accommodations for an extensive laboratory. 


MThe Commissioner of Public Buildings 
recommends the removal of all pole lines in 














the departmental telegraph system, and sub- 
mits the following estimate of the cost of 
substituting underground lines : 
110,000 feet of conductor at 41% cts. per foot. . $4,950 
Supervising expert joiners, electricians, etc., 
or laying eonductors, at 4 cent per foot... 550 
Ditching, boxing, etc., 10. feet, at 22 cents 
PE ctecceatececccnesl shecees vaesney 2.320 
Contingencies 





The superintendent of the Naval Observa- 
tory, in explanation of a request for $5,000 
for extension and maintenance of the tele- 
graphic time service, says the service has 
proved very valuable to the public generally 
and should be encouraged and established | 
on a firm and independent basis. 








arts which have been discovered from time 
to tine, the diligence with which they are 
develuped by the most eminent scientists in 
the world, and also in view of.the growth 
and expansion in all the fields of research 
and knowledge, a higher order of talent and 
ability is essential for the proper examina- 
tion of applications for patents than when 
the salary was established in 1848. Unless 
Congress shall recognize this fact, and make 
provision accordingly, this office will con- 
tinue to’ be used as a place of instruction for 
young and capable men, who, so soon as 
equipped and trained as to make their ser- 
vices of value to the Government, resign 
their positions to accept more lucrative em- 


At present ployment in private life.” 
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METHOD OF VENTILATING SUBWAYS. 


signals to the several time-balls are trans- 
mitted by the Western Union Telegraph 
Company without cost, and several of the 
time-balls are hoisted and cared for by 
private individuals without compensation. 
The time signal business is one of the things 
in which the interests of different classes of 
citizens need harmonizing. Several of the 
leading observatories in the country obtain 
some aid in carrying on their scientific and 
educational work, from money paid by rail- 
roads and other establishments for time sig- 
nals, and they are averse to having this 
business destroyed by the Government. 


The Commissioner of Patents recommends 
an increase of salaries of the assistant com- 
missioner from $3,000 to $3,600 ; examiner 
of interferences, from $2,500 to $2,800; 30 
principal examiners, from $2,400 to $2, 800 ; 
and says, ‘‘it is impossible for the Govern- 
ment to command and retain men who pos- 
sess the requisite ability to discharge the 
duties exacted of officers occupying these 
several ons unless the salary ‘be made 
comme’ te therewith, In view of the 





Appropriations recommended for tele- 
graph operators : 

EE « itnccanee-en eee 4 $1,200 
Hone Representatives .......... 900 
Treasury Department ........... 1,2 
Navy Department... .......... 1,200 
Post Office Department ......... 1,600 
Department Justice ...........- 1,200 
Public Printing Office....... - had = 
Navy Yard, Washington. . ° 

‘* League Island....... 1,000 
Signal Office : 
S OPOIMEOES BE... 2. cerccccccces 1,200 
2 vd ORAL, SPE IM 1,000 
ss. = , en ee ee DA 900 
_ 





An Eleetro-Technical Exhibition. 

At a meeting of merchants, engineers, 
financiers and scientists, held at Frankfort, 
a committee was appointed to make 


arran ents for an international electro- 
techn exhibition, to be held from June 
to October next year. Dr. Siemens, Mr. 


Edison and Sir’William Thomson were nom- 
inated honorary members of the committee. 


 Patypre we Electricity. 

The latest electro-mechanical contrivance, 
and one that has not yet been made public, 
is a machine made in Boston, working by 
electricity, for taking tintypes. It is made 
in the style of the “slot” machines, now so 
cemmon. A person stands on a platform, 
drops a dime into a slot and the machine 
| prints and carries the tin negative to the 
various baths necessary for developing, and 
in. a few minutes hands the completed tin 
type to the patient waiter. The only ob 
stacle to success thus far is the question of 
light on dark days, and experiments are now 
being made for the purpose of using the 
electric light, if feasible. 

cinnemnlliaiaamininte 
How to Ventilate Subways. 

A method of ventilating electrical subways 
is illustrated in the Review this week. This 
is the invention of Isaac La Rue Johnson, of 
Washington, D. C., and is specially designed 
for ventilating the conduits now being put 
down for carrying electric wires. The tubu- 
lar form of the lamp-post is made use of as 
an exhaust pipe and as a conduit for con- 
veying a current of electricity from the main 
conduit or subway to a motor for driving a 
suitable exhaust fan ; and it further consists 
in so constructing and adjusting the exhaust 
fan as to prevent a downdraft through the 


lamp-mast, thus preventing the admission of 
| the external air through said mast, which 
| thereby prevents the dise barge of the foul or 
damp air from the conduit, preventing explo 
sions which occur when atmospheric air 
mingles with illuminating and other gases. 

Fig. 1 is an elevation, partly in section, 
showing a conduit and the means of con- 
necting the conduit and the lamp-mast, a 
motor case on said mast, and the conductors 
leading from the cable in the conduit to the 
interior of the mast and thence to the motor, 
and a hood or cowl is placed at the top of 
the mast. Fig. 2 is a sectional elevation, 
showing the exhaust fan and its motor. 

The operation of the mechanism is readily 








understood. <A suitable number of masts 
may be employed on a line of subway. The 
conduit may be of any desired form. The 


pipe which connects the mast and conduit 
by suitable air and water tight joints, con- 
veys the current (through suitable con- 
ductors), both for power and light from the 
conductor to the Jamp and motor. The case 
containing the motor is provided witha dvor 
or opening through which the motors may 
be started or stopped and through which 
they may be reached for repairs. The fan, 
having any number of spirals and of any de- 
sired pitch, is actuated by the motor through 
the belt and pulley connections, as shown 
and this exhausts the air or gases in the mast’ 
and its continued cperation removes all tha’ 
may gather in the subway and its connec 
tions. 
2» 
The Eleventh Census. 

A letter dated Washington, D. C., Decem- 
ber 7th, 1889, has been written from the 
Department of the Interior, Census Office, 
signed by Mr. Robt. P. Porter, superinten- 
dent of census. 

In this letter all persons interested in the 
electrical industry are informed that under 
the authority conferred by act of Congress, 
Allen R. Foote, of Cincinnati, O., has been 
appointed as special agent of the census, to 
have charge of the collection of statistics of 
the electrical industry. 

Mr. Porter earnestly requests that Mr. 
Foote may secure the hearty co-operation of 
the electrical fraternity in making this rv. 
port a complete and accurate one, 
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INSULATION IN MARINE WORK. 


INTERESTING HISTORY OF THE INSULATION 
AND ARRANGEMENT OF ELECTRIC CON- 
DUCTORS ON BOARD GOVERNMENT 
SH{PS—THE VARIOUS WIRE AND 
ELECTRIC LIGHT SYSTEMS 
USED—WHAT IS _ EX- 

PECTED IN FUTURE. 


To THE Epiror oF ELECTRICAL REVIEW : 

The following notes relating to the devel- 
opment of the insulation of electric con- 
ductors for naval use have been prepared 
from the files in the office ‘of the Naval 
Inspector of Electric Lighting : 

The secret of all success in electric light- 
ing, and especially aboard ship, is a good, 
durable and well-protected insulation. This 
is the initial and absolute essential ; other 
points are largely matters of detail. In the 
early days this fact, if recognized, was not 
fairly considered. To-day, and thanks in a 
large measure to the office of the Naval 
Insvector of Electric Lighting, established 
in 1887, not only the installations in the 
cruisers now building, but from competition 
amongst manufacturers, drawing their in- 
spiration from the require nents of that office, 
commercial plants as well, give evidence of 
increased excellence iu this regard. 

It does not s:.m to be difficult to manu- 
facture an insulation that will answer all 
requirements when new. The great trouble 
has been to obtain durability when subject 
to the varying conditions of heat and cold, 
dryness and moisture, and the rough treat- 
ment incidental to use aboard ship. Vast 
quantities of materials have been brought 
into requisition, such as resins, which are 
usually too brittle, or when mixed with tar 
too easily softened by heat, allowing the con- 
ductor to sink through ; aspbaltum and bitu- 
minous compounds, which have been favor- 
ably mentioned; tarand pitcb, not regarded as 
trustworthy when used with rubber or gutta- 
percha, the latter suffering injury from the 
action of the solvent oils; paraftin, which 
shrinks on cooling, and tapes soaked in the 
latter, which are rotted by the free acid ; as- 
bestos, which resists heat and the action of 
acids, butabsorbs moisture; ozokerite.a crude 
native paraftin, originally like petroleum, 
but from which the more volative compo- 
nents have escaped, found in Galicia, lately 
in Utah, applied in various ways to rubber, 
supposed to shorten the life of the latter ; 
cotton, silk, flax and jute, with or without 
shellac or paraffin, which do not withstand 
changes of temperature or moisture; gutta 
percha, better than most of the above, but 
must be kept under water or at a uniform 
temperature, hence, unsuited to ship’s use ; 
and lastly, india rubber, well-vigh univer- 
sally recognized as the most desirable 
material, but on account of its comparatively 
high cost not used to a considerable extent 
in its pure state, but more or less adulterated 
with many of the above-mentioned sub- 
stances. In this brief list no mention has 
been made of the numerous patented com- 
pounds, which possess greater or less 
excellence according to the cost and care of 
their manufacture and the use for which 
they are designed, but it is safe to say that 
not one of them equals in insulating prop- 
erties and durability, under the changing 
conditions, pure indiarubber, but in the 
struggle to obtain a cheaper commercial 
article approximates to it in excellence more 
or less in the ratio of its cost. 

The qualities recommending pure rubber 
are its high insulation, its durability. flexi- 
bility, elasticity, its power of withstanding 
changes of temperature and moisture, and 
its immunity from the harmful action of 
most acids. There are, of course, cases 
in which it is not necessary to use 
pure rubber for the whole thickness of the 
insulation. For large conductors, such as 
are used for electric lighting, it is sufticient 
to have a layer of pure rubber to begin with, 
and vulcanized rubber compounds and tapes 
outside. In all cases it is necessary to pre- 
vent access to the copper of the sulphur of 
vulcanization, as the former would be thereby 
soon attacked and corroded. Likewise the 
pure rubber must be protected from any 
possible heating of the conductor when 
accidentally traversed by strong currents. 
These objects are attained in the best wire of 
to-day, as follows: The copper strands are 
covered with a heavy, smooth and a uniform 
coat of tin. The latter metal resisis most of 
the chemical] actions that would injure the 
copper. The conductor, of a single or several 
twisted strands, is then wrapped with a 
thoroughly dried cotton parceling, or is 
braided with cotton, and is soaked in a pure 
rubber solution. After that comes a ribbon 
or sheet of pure rubber, techuically called 
brown rubber; then a layer of rubber con- 
taining no sulphur, usually mixed with zinc 
oxide, and called the white rubber or sepa- 
rator; then a layer of vulcanized rubber, 
called black rubber, or a layer of Okonite, 
and lastly a cotton parceling, or preferably 
a braiding, soaked in ozokerite or some insu- 
lating compound. A disadvantage of having 
cotton next the wire is that it collects moist- 





ure. This may be prevented by having it 
thoroughly dry when put on and applying 
the pure rubber at once in a dry atmosphere. 
An incidental advantage is that it keeps the 
surface of the wire clean and bright. The 
real reason for its use, however, is that it 
keeps the pure rubber from softening when 
the conductor is overheated. Para rubber 
is the best and purest form in use and is 
stipulated in the latest navy contracts. The 
outer layer is vulcanized to render it more 
durable, and the white rubber separator 
prevents the sulphur from penetrating. A 
lead covering is now generally used in ship 
lighting. It must be pure and soft to stand 
bending, and thick enough to resist abrasion. 
Its object is to prevent access of salt water 
to the conductor, and to permit the whole 
system to be made water tight. An inci- 
dental advantage is that it prevents to a 
great extent the drying and cracking of the 
insulation. Tin is sometimes alloyed with 
the lead in underground conductors, and is 
said to render it less liable to oxidation and 
pitting. A covering of jute gives it addi- 
tional protection. 

It is not to be supposed that such insula- 
tion as this was manufactured a few years 
back. It will be interesting to follow its de- 
velopment as shown in plants so far installed 
in ships of the navy. The ‘‘ Trenton” was 
the first man-of-war lighted by electricity, 
and was installed by the Edison Company in 
the summer of 1883. The specifications re- 
quired that the conductors should be of the 
most improved pattern used by the Edison 
Company for isolated lighting. The present 
inspector of electric lighting supervised the 
installation in a general way and served as 
executive officer of the ship during the ensu- 
ing cruise. The company, however, 
was primarily responsible for the ma- 
terial, having ample latitude under the 


contract. It is safe to say that they 
supplied the best insulation at that time 
to be bad in this country, though fears 


were entertained of its ultimate adaptability 
to the requirements of shipboard. The con- 
ducting mains were of a single strand of 
copper in two sizes, Nos. 12 and 14 B. W. 
G. The larger wire was covered with three 
braidings of cotton, the inner one soaked 
in bituminous compound and the outer one 
painted. The smaller wire was wrapped 
with cotton thread, soaked in a compound, 
then braided with cotton and painted. 
Neither of these insulations proved efficient. 
The first answered fairly well, but princi- 
pally owing to the protection afforded by 
well-painted wooden moldings enclosing tbe 
wire. The second frequently gave out, soft- 
ening and allowing salt water to reach the 
wire. The branch wires for single lamps 
were of two sorts, both No. 18 B. W. G., 
one tinned and rubber coated, the other sim- 
ilar to the No. 14 above. The rubber was 
of poor quality, broke off and did not stand 
heat. The coating of tiu, however, pre- 
vented the access of salt water and conse- 
quent corrosion. On that account it was 
recommended in the future to tin thoroughly 
all wires for ship lighting. The other 
branch wire proved worthless and had to be 
replaced during the cruise. The vicious 
effects of salt water seemed so apparent that 
a lead covering for all wires was recom- 
mended. Thus it is seen that this plant, 
while in the main successful, afforded valu- 
able lessons for future guidance. 

It will be proper here, in point of time, to 
mention two installations, both by the 
Edison Company, which, while intended to 
be the best, were not directed by the Bureau 
of Navigation, and were not on the lines of 
the experience gained in the ‘‘ Trenton.” 
The first was the ‘‘ Dolphin,” in the summer 
of 1884. The building contract required her 
to be lighted by electricity, and the contractor 
was at liberty to select any system. The 
conductors employed were of copper, tinned, 
insulated with rubber tape. In the smallest 
size a painted cotton covering took the place 
of the rubber tape. Moldings were not 
generally used, but in some cases a light 
batten was employed for appearance or for 
protection from salt water. This type of 
conductor has proved fairly satisfactory. In 
some cases water has reached the wire with 
the usual corrosive effect, though the faults 
were stated to be due to improper leads and 
carelessness in wiring rather than to the 
character of the insulation. It was recom- 
mended to paint the parceling. 

The other installations referred to was that 
of the ‘‘ New Hampshire,” in the autumn of 
the same year. Her mains were of No. 16 
double conductor wire. Each strand was first 
parceled with cotton and served with thread, 
and the whole soaked in melted paraffin. 
The two were then wrapped together with 
rubber tape and thread and again paraffined. 
The idea of this poor insulation of the mains 
from each other was that in case of a fault 
or short circuit, before the current could do 
much damage, the insulation would be heated 
and perforated, the conductors would come 
together, act as a fuse, and the circuit 
would be broken. This system was not suc- 
cessful in practice. Safer and more econom- 
ical means can be devised to accomplish the 
same end. For the branch leads, two sizes 
of wire, Nos. 17 and 18 B. W. G., both 
tinned, were employed. The former was 





rubber, insulated and parceled with tape, 
and proved the most satisfactory of the in- 
stallation. The other was insulated with 
gutta percha, which, as has been seen, does 
not stand change of temperature, is brittle 
when cold, cracking and breaking, and soft 
when hot, allowing the wire to sink through. 
No moldings were used; salt-water pene- 
trated the insulation and corroded the wire. 
The double conductor mains were shortly 
replaced by torpedo wire. In the spring of 
1888 the ship was entirely re-wired with 
Okonite wire laid in wooden moldings. It 
is reported to give satisfaction. 

In the summer of 1884 specifications were 
got out for the ‘‘ Atlanta,” ‘‘ Boston” and 
**Omaha.” They were identical in requir- 
ing the conductors to be of copper wire, 
tinned, insulated and laid in pure lead 
tubing. The ‘‘Omaha,” installed by the 
Consolidated (Sawver-Man) Company, was 
the first completed, in the spring of 1885. 
The two sizes of conductors were used, 
Nos. 6 and 16 B. W. G., consisting of a 
single strand of copper, tinned, insulated 
with two layers of cotton braiding soaked in 
paraffin and lead-covered. They were 
sec'ired by iron staples and were generally 
without the protection of molding. The 
first reports on this wire were favorable. In 
the latter part of 1887 leaks were first 
noticed, the lead having been fouad cracked 
and the wire corroded. In the beginning 
of 18388 the ship was recommissioned 
for another cruise and large quantities of 
new material sent out to replace the old. 
The new wire was rubber insulated, lead 
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covered, and similar to the best samples of 
the time, to be described later. In regard to 
the old wire then in the ship, that on the 
spar-deck and engine-room circuits was 
described by the officer in charge of the 
plant as completely useless. The lead cover- 
ing had been cut through by the staples, the 
cotton insulation rotted by salt water, and 
the wire grounded. It was considered that 
a lead covering, on account of the facility it 
afforded for grounds, was not desirable 
except with perfect insulation, and iron sta- 
ples, it was thought, should: never be used. 
In the latter installations the practice has 
been to use a flat fibre staple to secure the 


lead-covered wire in the moldings. The 
material is tough and elastic and is not 


affected by salt water. Specially devised 
instruments are employed to puncture holes 
for them in the wood and to set them home; 
they do not stand driving with a hammer. 
The driving tool should be constructed in 
such manner as to prevent setting home too 
hard and thereby cutting the lead. 

Next we come to the ‘‘ Atlanta,” installed 
by the United States Company (Weston sys- 
tem) and finished in the autumn of 1886. Two 
sizes of wire were used, Nos. 10 and 18 A. 
W.G., each a single strand tinned, wrapped 
with thread, covered with a preparation of 
rubber, a paraffined braiding, and a lead 
coating. This wire answered for a while. 
The first report of broken lead, entrance of 
salt water and corrosion was in the second 
quarter of 1888. The trouble occurred 
in the after orlop, though other portions 
must have been more exposed. It is an in- 
stance of how salt water finds its way every- 
where. Portions of this wire subjected to 
continuous heat over the wire gave evidence 
of athorough baking and disintegration of 
the insulating materials. The process of 
vulcanization is apt to go on under these 
circumstances till all the rubber is a solid 
mass. The separator and pure rubber must 
be depended on to stop the injurious action. 
In 1887 samples of Okonite wire, with and 
without lead cover, were received for trial. 
These samples were of the same size as the 
original conductors, had a layer of Okonite 
next the tinned wire, and a braiding soaked 
in an insulating compound. 

The ‘‘ Boston” was installed by the Brush 
Company, and finished in the spring of 1887. 
The wire supplied was like the *‘ Atlanta’s” 
in every respect. In the third quarter of 
1887 it was reported that salt water got to the 
wires where passing through the steel decks. 
Bad insulation was assigned as the cause. 
During the installation of these two ships 
they were inspected from time to time by the 
present naval inspector, though the specifica- 
tions and contracts were made before the 
establishment of his office. Their plants 
were certainly superior to any previously in- 





stalled, and, in spite of the faults enumer. 
ated, fairly efficient. 

The next wiring to be considered is that of 
the ‘‘ Chicago,” installed by the Edison Com. 
pany, contracted for in December, 1886, 
and finished in the spring of 1888. The 
specifications required that the conducting 
wires should be tinned, covered with 
the best rubber insulation, and inclosed 
in pure lead tubing. A sample of not less 
than 500 feet in length should, after at least 
24 hours’ immersion in sea water, possess an 
insulation resistance of not less than 1,000 
meguhms per nautical mile. The conductors 
were of various sizes from No. 6 to No. 16, 
and of a single strand of copper, tinned, in- 
sulated with the white and black rubber tape, 
and inclosed in a lead tubing. It was found 
on wiring that the larger sizes were not 
flexible enough, and the lead cover, from 
insufficient thickness, sometimes broke in 
bending. These two faults have been 
remedied in later specifications, by requiriny 
all large conductors to be stranded, and the 
lead cover to be at least 0.04 inch in thick- 
ness. Another advantage in stranded cou- 
ductors, in addition to greater flexibility, is 
that all the wires are not apt to be broken 
together, the breakage of one or two not 
being fatal. But if a single conductor parts, 
the circuit is broken and the fault is harder 
to repair, if indeed it is not entirely concealed 
by theinsulation. Lighting companies wer 
on account of the increased cost, loath at 
first to make this change, but the advisability 
has now been generally recognized. The 
‘* Chicago’s”’ plant bas been in frequent op 
eration for considerable periods, and has 
proven satisfactory. No opportunity has 
been afforded of testing the insulation in ac- 
tual service at sea, but it is thought that it 
will fill the requirements. This was the firs! 
instance of stipulating a definite insulation 
resistance in the specifications. It is now a 
feature of all contracts. 

The re-wiring of the ‘* Trenton,” likewis« 
by the Edison (Company, dates from that 
time. Contracted for a few months late: 
than the ‘‘ Chicago,” she was finished nearly 
a year earlier. The specifications were in 
the main similar, but there was the additiona! 
requirement that no conductor should con 
tain a wire of greater diameter than a No. 16 
Lb. W. G., but that the necessary area should 
be made up of smaller wires, in order to pro 
duce flexibility. The ‘‘ Trenton,” being a 
wooden ship, the bureau was of the opinion 
that with a good rubber insulation a lead 
tubing would not be necessary. The require 
ment was therefore omitted. The wire was 
manufactured by the India Rubber and 
Gutta Percha Insulating Company, of New 
York, the same firm that had supplied the 
Edison Company with wire for the 
**Chicago.” The mains of the *‘ Trenton” 
were of two sizes, using seven strands each 
to No. 16 and No. 18 wire respectively, or. 
as they are denominated technically, ,% and 
fa. The branches were a single strand, 
No. 16. The leads from the dynamo to the 
switchboard had a core of seven ;%; cables 
twisted toyether, making im all 49 strands. 
These conductors were ail tinned, parceled 
witb cotton soaked in a rubber solution, and 
insulated with layers of brown, white and 
black rubber successively, and lastly a par- 
celing of rubber tape. The reports received 
from this ship were in the main satisfactory. 
Her unfortunate loss at Samoa has made it 
impossible to know how the insulation would 
have stood the further test of time. 

The ‘* Yorktown” is the last ship installed, 
and involves all the improvements suggested 
by previous experience. The contract was 
sublet by the builders to the Edison Com- 
pany on specifications drawn by the Naval 
Inspector. The part relating to the character 
of the insulation is quoted in full. 

All conductors, except fixture and port- 
able wires, shall have : 

(a) A layer of fine braided cotton. 

(b) A layer of rubber containing no sulphur. 

(c) A layer of vulcanized rubber or Okonite. 

(d) A parceling of rubber tape. 

(e) A water-proof covering of pure lead 
not less than ;4, of an inch thick. The in- 
sulation, exclusive of cotton and lead, shall 
not be less than ,', of an inch thick. Itshall, 
after 24 hours immersion in sea water, have 
a resistance of not less than 1,000 megohms 
per nautical mile. * * * A sample of 500 
fect of the regular pattern of conductors to 
be forwarded to a place designated for testing. 

The physical characteristics of the insula- 
tion shall not change when the conductor 
complete is raised to the temperature of boil- 
ing water nor upon cooling. 

Insulation. — When complete, with all 
connections made ready for the use of 
each and every lamp, the insulation of 
the entire system of conductors, including 
the circuits of the dynamo, shall not 
be less than 1,000 ohms of resistance 
to every volt of electro-motive force of the 
dynamos. The outer coating of all con- 
ductors, all fixtures, junction-boxes, switches, 
recéptacles for portables, and all other ex- 
terior parts of the system, shall be insulated 
from the ship. All junction-boxes, switches 
(unless otherwise designated), conductors, 
joints of conductors, and entrances to fix- 
tures, shall be water-tight. The interior iv- 
sulating block of junction-boxes and water- 
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tight switches and the bases of other switches 
and receptacles, also the switchboard, shall 
be of porcelain, slate or marble. 

In making this wire the manufacturers 
applied first a layer of pure Para rubber over 
the braided cotton, which was beyond the 
requirements of the contract, and then the 
other layers as above enumerated. Thecon 
ductors were accepted after a pumber of 
tests which were deemed satisfactory. It is 
too early yet to make predictions, but in two 
or three months’ use there is absolutely no 
fuult to find with the character of the io- 
sulation. 

The wire supplied the ‘‘ Pensacola,” the 
‘* Charleston,” and the *‘ Baltimore” is simi- 
lar to that of the ‘* Yorktown.” The dy- 
namo leads are now made in a single cable 
of the requisite number of strands, instead 
of a number of seven-stranded cables laid up 
together, as furnished the ‘‘ Trenton.” On 
account of the difficulty of braiding over a 
number of loose strands, a parceling of cotton 
is used next the wire. This answers the re- 
quirements equally as well. Animprovement 
has been made in the matter of the outer 
parceling, which in some cases worked loose 
in bending, by substituting for it a close 
braiding of cotton and soaked in ozokerite. 

The flexible conductors for portable lights 
are of an improved form, suggested by grad- 
ual experience, and will be briefly mentioned. 
The double conductor form seems to be the 
most desirable when sufliciently flexible, as 
it is less likely to kivk than the separately 
insulated and twisted strands. It was made 
at first with an inner stranded conductor, 
and the strands of the outer one disposed at 
intervals about it. An extra strand was put 
in the outer conductor to provide increased 
cross section and compensate for the extra 
resistance due to the greater length of the 
outer spirals. When these were tried in the 
“Yorktown” it was found that the outer 
strands, receiving no mutual support. were 
apt to be broken by the continual bending 
at the point of entering the fixture or plug. 
A new form, now on trial, contains two 
stranded conductors insulated and laid sid¢ 
by side, with jute fillers to give a rounded 
cross-section, and a double hemp braiding 
soaked in ozokerite laid on all over. The 
resulting wire is flexible, and bids fair to 
answer well. For use in cabins and officers’ 
quarters, a braiding of floss silk has been em- 
ployed instead of the hemp. Lately, twilled 
silk has been substituted. making a smoother 
and more durable finish. For fixtures that will 
not admit the regular branch leads, a small 
stranded conductor is used. The core con- 
sists of thfee No. 25 wires, tinned, insulated 
with white rubber, vulcanized rubber, and a 
fine cotton braiding s>aked in ozokerite. 

G. C. M. 

Washington, D. C., Nov. 11, 1889. 

—_- 
A New Form of Magneto Testing Belk. 

A new style of magneto testing bell for 
electric light and other circuits is now being 
introduced by the Viaduct Manufacturing 
Company, of Baltimore, Md. A_ novel 
feature of this bell is that the ringer and 








gongs are inside of the case. The handle, | 


when not in use, is allo placed inside, in a 
receptacle made for the purpose, thus leav- 
ing no parts exposed on the outside subject 
to accident. The binding posts are made to 
accommodate a wire the size of the smallest 
oftice wire, up to No. 4, B. & S. gauge. 
The bells are wound to full standard, ring- 
ing through 10,000 ohms, and also to extra 
standard, ringing through 25,000 chms. 
They are put up in a handsomely polished 
mahogany box, with a russet strap for 
convenience in carrying about. Size of 
case, 8°¢ inches long, 54¢ inches wide, and 
5 inches deep. (See opposite page.) 
—— ee 

Philadelphia, Pa.—A charter was issued 
from the State Department to the Electric 
Power Company, of Philadelphia ; capital, 
$150,000. 


San Francisco, Cal.—The Singer Auto- 
matic Fire Alarm System, of San Francisco, 
filed articles of iccorporation. The directors 
are E. Ransome, F. 8. Chadbourne, J. W. 
Hastings, George A. Knight and Mark Shel- 
don. The capital stock is $200,000. The 
company proposes to equip buildings with 
thermostats. 


Windsor Locks, Conn.—The Windsor 
Locks Electric Light Company is organized 
with C. D. Doubleday, William A. Thomp- 
son, R. W. Pope, C. H. Maclillie, of New 
York, and H. R. Coffin, Charles E. Chaffee, 
J. R. Montgency, E. B. Bailey and H. C. 
Douglass, of Windsor Locks, as directors. 
The officers elected are E. B. Bailey, presi- 
dent ; J. R. Montgency, vice-president ; H. 
C. Douglass, secretary ; and C. H. Maclillie, 
treasurer. 





Horizontal Boring and Drilling 
Machine. 

The great gain which may be had by the 
use of machinery of special design for hori- 
zontal drilling and boring is not generally 
appreciated, although the product of the 
best horizontal boring and drilling machines 
‘s not less than three times that of the 
lathe or tool of the lathe style, the machine 
commonly used for this work. It is well 
within the truth to say not less than three 
times; usually the product is four or five 
times greater. 

Lathes and tools of the same class, that is 
to say, touls which bore with a bar held be- 
tween centers, while the work, fastened toa 
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Fie. 2.—Facina ATTACHMENT. 


traveling carriage, is moved along the bed, ‘capital of $60,000 
ure entirely unfit for the requirements of : 


»oring aud drilling straight, true holes, 
parallel to plane surfaces or other holes, and 
for facing surfaces at right angles to these 
holes. To begin with, they are never ac- 
curate enough to do true work ; for, while 
a shaft can be turned perfectly straight and 
round in a lathe even -when the centers are 
not in the same horizontal plane, such a con- 
dition is fatal to the truth of a bored hole 
which reproduces exactly the departure of 
the centers from the truth ; and, though at 
first, the live spindle of the lathe is true to 
the dead spindle, it soon wears below the 
dead spindle and renders the tool unfit for 
boring. 

Fig. 1 shows the general appearance of 











bar at any point, and, in addition, there is 
device for taking up the lost motion. This 
prevents the cutter from digging into the 
casting when there are high and low spots in 
the bore. These machines are built in four 
sizes, and the driving power and weight of 
them being proportioned to the diameter of 
the boring bar. 
The boring bars are respectively 25,", 31¢’, 
4", 43/" in diameter. cain 
Fig. 2 shows a very neat design for facing 
bored work. The hub of the facing attach- 
ment is split, so that it can be bolted to the 
boring attachment at any point. When the 
hole in the work has been bored, both ends 
can be faced with the attachment without 
disturbing the bar or the work. The attach- 
ment can be bolted to the face plate, also, in | 
which case the bar moves through it freely, | 
The tool post can be changed, end for end, | 
from the position shown in the cut, when it | 
will face up two fect in diameter. The | 
attachment has been very carefully designed ; | 
it is very strong, and will take the heaviest | 
cuts without shattering. 
—_>-— 
New Iberia, La.—The New Iberia Elec- 
tric Light and Power Company has been 
organized. President, J. A Breaux ; secre 
tary, W. M. Gates. Capital stock, $10,000. 
Westborough, Mass.—The Westborough 
Gas and Electric Company, of Westborough, 
capital $25,000, has been incorporated. The 
Randolph and Holbrook Light and Power 
Company also has been incorporated, with | 
George H. Drew is | 
president and Frederick 8. Mordaunt, treas- | 














| urer. 


Newark, N. J.—The American Adometer 
and Cyclometer Manufacturing Company re- | 
corded articles of incorporation in the county | 
clerk’s office. The object of the company is | 
the manufacture of electric apparatus. The 
capital is $10,000, and the incorporators are | 
Wm. P. Mockridége, Geo. A. Halland Louis 
Hood, all of Newark. 


Lowell, Mass.—The CEastern Electric 
Light and Storage Battery Company, of | 
Lowell, has been incorporated with the fol- | 
lowing officers: President, E. M. Tucker; 
vice-president and manager, Alfred Clarke ; | 
secretary and treasurer, J. B. French; | 











Dixon, I11.—Dixon Electric Light and 
Power Company, at Dixon ; to furnish light 
and power ; capital stock, $15,000; incor- 
porators, F. A. Watson, I. B. Countryman, 
and J. P. Plummer. 


Sewickley, Pa.—The Sewickley Electric 
Company has been incorporated by Walter 
D. Uptegraff, J. M. Uptegraff, C. C. Wolfe, 
Edwin E. Little, Allen Marthens, all of 
Pittsburgh. Capital stock, $5,000. 

Abington, Mass. —The Electric Light and 
Power Company, of Abington and Rockland, 
has been incorporated with a capital of $40,- 
000. The president is Edward P. Reed, and 
Charles N. Cobb is the treasurer. 

Sheldon, I1].—Light Windmill Company, 
at Sheldon ; to manufacture storage batteries, 
motors and street railway equipments ; cap- 
ital stock, $2,000,000; incorporators, E. 
Hinckley, F. G. Holton and H. F. West. 

Chicago, I1l.—Metropolitan Electric Light 
and Fuel Gas Company, at Chicago; to 
operate electric light plants and gas works ; 
capital stock, $300,000 ; incorporators, G. L. 
McKean, J. A. Medica, A. H. Kingman. 

Evanston, IJ].—Evanston Electric Illumi- 
nating Company, at Evanston; to furnish 
light, heat and power for public and private 
use; capital stock, $50,000; incorporators, 
C. A. Byrne, L. L. Smith and E. Abbott. 

Crawfordsville, Ind.—Articles of incorpo 
ration were filed with the Secretary of State 
by the Crawfordsville Water and Light Com- 
pany; capital stock, $300,000; the directors 
are John 8. Brown, Peter C. Somerville and 
Warren H. Ashley. 





Fig. 1.—HorizontTaL BorInG AND DRILLING MACHINE OF THE NR@WARK MACHINE CoMPANY. 


the tool built by the Newark Machine Tool 
Works, of Newark, N. J. The work is 


bolted to the compound carriages, which are 
shown directly under the boring bar, the 
work being set square by the top surface 
and the edges of the carriage, which are 
absolutely true with regard to the bar. The 
carriages can be moved either across or along 
the movable table, which is shown supported 
by the two large screws. The table can be 
lowered or raised from the side or at the 
end, as desired. With these movements of 
the carriages and table, using no blocking 
whatever, the work can be set quickly and 
with the utmost accuracy, for all the sur- 
faces and motions are absolutely true with 
regard to the bar. A yoke of great strength 
braces the table, and serves as a bearing for 
the bar or boring arbor. 

The novel features of this machine are the 
self-acting feeds in both directions without 
reversing the direction of the motion of the 
cone, by which the workman after having 
bored a hole is enabled to let the tool run 
back without touching the cutter, so as to 
remove the slight inaccuracy caused by the 
spring of the bar. The wide range of feeds ; 
any feed from 14" to ,," can be obtained in 
this machine. In the friction feed clamp 
machine the grip can be taken on the boring 





directors, E. L. White, J. B. Currier, J. 8. 
Dean, Boston, and F. A. Bates, New York. 
The company will establish its works in 
that city and use the Sorley storage battery. 


New York, N. ¥.— The Universal Arc 
Lamp Company, of New York City, is forméd 
with a capital of $100,000 for manufacturing, 
selling and using electric arc lamps and other | 
lamps for lighting by electricity, and the | 
various appliances connected therewith, and | 
authorizing others to do the same. The 
incorporators are Charles A. Noll, Benjamin 
A. Devoe and Alexander D. Keyes. ; 


Detroit, Mich.—The Standard Ilumina- 
ting Company, of Detroit ; the purposes are 
the generating and transmitting of electricity, 
and the stock is 10,000 shares of $10 eadh. 
Herbert E. Deyo, trustee; John E. Wilés, 
Thomas Fairbairn, H. E. Deyo, Stephen W. 
Itsell, Edward B. Weed, Orla D. Allen and 
Austin 8. Hatch. The company had been 
formed to act in conjunction with the 
Standard Electric Company. A central 
electric light station will be built at the ai 
waukee junction, and a franchise secu 
from the council to supply houses and fac- 
tories with incandescent electric lights. 





Wilmington, Ill.—The Secretary of State 
issued a license to the Henion Electric Signal 
Company, at Wilmington, IIl., to manufac 
ture electric railway signals ; capital stock, 
$20,000 ; incorporators, Wm. Henion, J. F. 
Johnson and F. R. Mullin. 

St. Louis, Mo.—The Southwestern Elec- 
trical Engineering Company, capital, $10,- 
000, filed articles of association in the 
Recorder’s office last week. The stockhold- 
ers are C. J. Briner, A. Irvine and C. R. 
Meston, each of whom owns 40 shares. 

Cincinnati, Ohio.—The Browne Street Im- 
provement Association, of Cincinnati, organ- 
ized for the purpose of improving street 
railway aod illumination. The incorpora- 


tors are John V. Baum, Elisha Locke, Frank 
Moeschl, Wm. Stoh! and Gustav R. Werner. 


Fort Worth, Tex.—The Sherman and 
Denison Electric Railway and Power Com- 
pany has organized with N. M. Lee, of 


Sherman, as president ; C. W. Lewis, secre- 
tary, and A. W. Atkinson, treasurer. Work 
is to be started at once. The distance is 





about seven miles. Capital stock, $300,000, 
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checks payable to order of ELECTRICAL 
Review, P. O. Box 3329. New York. 

(3 No attention will be paid to com- 
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of the writer. 


We invite correspondence from Electricians, 
Inventors, and the Telegragh and Telephone 
fraternity and those engaged in Electric Light- 
ing, on matters pertaining to electrical and 
setentific subjects, and all facts of special inter- 
est tn connection therewith. 

We extend to manufacturers of electrical 
apparatus an invitation to send to this office 
any and all facts concerning their business 
which will be of interest to the public. We 
make no charge for publishing news. 

Subscribers can at any time have the mail- 
ing address of their paper changed by sending 
both old and new address. 
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‘““The mind of man pursues the line of 
least resistance,” says Col. Ingersoll in a 
recent magazine article. This carries elec- 
tricity into the realms of metaphysics. Now 
some one should tell us how many ohms 
there are in a line of thought. 





Senator McPherson introduced a_ bill 
authorizing the purchase, from Stephen 
Vail, for $10,000, of the original telegraphic 
instrument used by Alfred Vail, at Balti- 
more, on Prof. Morse’s first line. The 
instrument has been on exhibition in the 
National Museum for a year or more. The 


instrument used by Morse himself at the 
Capitol end of the line has not been pre- 
served, 





Two men in this city are posing as experts 
and belittling electricity, and both of them 
are disappointed electric light inventors. Of 
course this failure has nothing to do with 
the milk in their electrical cocoanut ! 


It is reported that an office sign reading 
‘Criminals Electrocuted with Neatness and 
Despatch ” is to be had very cheap from an 
alleged electrical expert of New York. It 
may be that the business does not promise 
well—but it couldn’t be more of a failure 
than was that *‘ Brown Converter ” of a few 
years ago. 





Senator Ingalls is the first to introduce a 
bill relating to the World's Fair, which ap- 
propriates $8,000,000 for purchase of site of 
not less than 300 acres, construction of 
buildings, etc. The bill does not state where 
the Fair will be held, but we predict that 
down deep in the heart of Senator Ingalls, 
backed by his very alert and progressive 
brain, the city of New York is the favorite 





Au enterprising suitor in the city of De- 
troit proposed by telephone while his rival 
was waiting in the parlor for the same pur- 
pose. The telephone user was accepted, 
and later in the evening the proposal of the 
other was declined. This successful mat- 
rimonial venture opens up new fields of use- 
fulness for the telephone, and as well speaks 
volumes for the excellent telephone service 
that Managing Director W. A. Jackson gives 
to the people of Detroit. 


Lion-hearted Stanley, the explorer, is safe, 
and all journalism is proud. This news- 
paper boy stands at the hea of an illustrious 
list of explorers, and his heroic services to 
science and civilization are unparalleled and 
of incalculable value. All civilized nations 
rejoice over his success, and his name is 
to-day on every tongue. The REVIEW 
would pay this word of tribute to Stanley, 
for he honors journalism and advances 
science as seldom falls to the lot of a single 
individual. 


It is proposed to light up one of the dark- 
est thoroughfares in New Jersey with elec- 
tric lights. The owners of property on this 
desolate path now propose to rescue it from 
obscurity and increase the value of their 
possessions by lining it with electric lights. 
The persons interested are chiefly wealthy 
men, and it is not improbable that a belt of 
electricity about five miles long may soon 
light up the New Jersey woods and flash 
over the Passaic River. Who will say then 
that New Jersey is not progressive ? 

Mr. Carl Hering, the electrical engineer 
of Philadelphia, received the compliment 
of a banquet in his honor in Paris re- 
cently. Mr. Hering was one of the repre- 
sentatives at the Paris Exposition, and at the 
banquet had the honor of meeting a number 
of the electrical scientists of Paris, as well as 
several gentlemen from other countries, no 
fewer than 11 nationalities being represented 
at the meeting. Among the Americans pre- 
sent were Messrs. Bishop, of the Western 
Electric Company, and Meech of the Thom- 
son-Houston Company. The proceedings 
and speeches were of a high order, and the 
occasion gave evi‘lence of the abundance of 
French hospitality. 





Mr. J. &. Crandall, electrician’ of the 
Chesapeake and Potomac Telephone Com- 
pany, was a Washington visitor at the Elec- 
tric Club Friday and Saturday of last week. 
The Chesapeake and Pot>»mac Company is 
putting down in Baltimore a very complete 
system of telephone conduit made of vitri- 
fied terra cotta. Each section of conduit is 
divided in two divisions, each division carry- 
ing three cables, making six cables in all. 
Some 200,000 feet of cable is being put in in 
Baltimore, the cables entering the new build- 
ing through a tunnel. Mr. 8. M. Bryan, 
president of the Chesapeake Company, is 
one of the most progressive of ‘telephone 
men, and will have a complete and modern 
telephone exchange system in Baltimore 
when this work is finished. 





ELECTRICITY AND LIGHT. 

The close relation which exists between 
electricity and light wus suspected by Fara- 
day and formed the basis of some of his 
most beautiful investigitions. The theory 
of Maxwell, in regard to the electro- 
magnetic nature of light, has served to 
contirm these suspicions, but it remained 
for Hertz to furnish the most striking ex- 
perimental proof of the identity of light and 


electricity. According to these wonderful 
experiments, light waves and heat waves 


only differ from electric waves in the char- 
acter of their motion —all taking place in the 
same medium—the ether. Hereafter optics 
must be studied under the head of electricity, 
and a log fire must be considered as an 
electrical generator. [Electricity plays a 
part in our organism hitherto unsuspected. 
According to the new theory, the eye itself 
is an electrical instrument. The undulatory 
theory of electricity now seems to have as 
good a foundation as the undulatory theory 
of light, so that there is but ong more of the 
mysterious ‘‘ actions at a distance” which 
remains to be explained—gravity. From 
its very nature, Prof. Hertz thinks that an 
explanation must ultimately be found, and 
that as a result of it all we may some day 
find that matter itself is simply etber in 
motion. 

We publish in this issue a paper by Prof 
Hertz himself, which should be read, not 
only by those engaged in researches of an 
advanced nature, but by all who deal with 
electricity in a practical way. 





THE BOARD OF ELECTRICAL 
CONTROL. 

The presentment by the Grand Jury of 
this city against the Board of Electrical Con- 
trol has evidently been the means of awaken- 
ing the public to the true situation. The 
Evening Post, in an editorial on the electric 
wire situation, presents the severe indictment 
published below of this political Board. 


The Post and all other journals should know 
that the electrical field contains a number of 
capable and thoroughly independent electri- 
cal engineers, and had such men been placed 
upon the Board at the outset we would have 
been greatly in advance of the present situa- 
tion. The Post says: 

‘*Our difficulties have been encountered 
because our Board of Control has been a 
fantastic burlesque from the outset. We 
have never had in this city of absurd govern- 
ment a more striking lesson of the folly of 
putting grossly unfit men in office than we 
are now contemplating in the harm which 
this Board has done. Here was a work of 
the most delicate scientific nature, requiring 
the services of the most expert electricians 
who could be found ; yet it was put into the 
hands of a butcher, a theatrical ticket-agent 
and a bumptious young lawyer. Not one of 
the three had the most rudimentary know- 
ledge of electricity or of scientific principles 
of any sort. All three were chosen because 
they had a ‘pull,’ and were put into the 
office to make as much as they could out of 
it for politics. The point at which our 
reform should begin is with this Board, 
which the Grand Jury has declared to be 
not only grossly negligent, but incompetent. 
They ought to be legislated out of office the 
moment the Legislature meets, or removed 
sooner if it can be accomplished, and experts 
of the first rank put in their places. Then 
we could have not only proper subways for 
electric wires, but the safest kind of wires 
and proper and severe regulation of the 
strength of the current which is allowed to 
pass over them. That is the only way by 
which the lives and property of our city can 
be protected.” 

BOOK REVIEW. 

“The American Railway—Its Construc- 
tion, Development, Management and 
Appliances.” Charles Scribner’s Sons. 
New York. 

This important work is worthy of abun- 
dant praise. The publishers present, in av 
interesting manner with a large number of 
artistic and striking illustrations, the experi- 
ences and opinions of many of the brightest 
minds familiar with railroad work. It is the 
only work of its kind, is brimful of new and 
valuable information, and illustrates and de- 
scribes in a very complete manner every de- 
partment of railway development, construc- 
tion and management. Electricity comes in 
prominently in signaling, lighting and con- 
trolling trains. The Scribners have pub- 
lished in this a very timely work, one that 
will undoubtedly meet with a generous wel- 
come. 


A new electrical monthly has made its ap- 
pearance in Chicago, named Electrical In- 
dustries. _F. Willis Rice is president, and 
E. L,. Powers, treasurer and manager. The 
first issue is a very creditable publication, 








ELECTRICAL NEWS. 


What is Transpiring in Electrical 
Cireles in the Leading Cities. 


OUR CHICAGO LETTER. 

Kansas City, Mo.—The Gate City Liectric 
Company report large sales of Okomite and 
electrical supplies in Kansas, Iowa and 
Nebraska during the past month. They 
have placed Mr. C. E. Wilson, formerly 
with the Edison Company, on the road in 
the above States. 

The Belding Motor Company report the 
following sales : Women’s ‘Temperance Pub. 
Co., 744 bh. p. motor; C. L. Palmer, Chi- 
cago, ag hi. p.; Bt. T. West, Milwaukee, 10 
h. p.; Consumers’ Gas Co., 144 bh. p.; Cham- 
bers & Co., 46 bh. p.; United States Pub. 

4g h. p.; Admandson & Kirchmer, 1 
h. p.; Chicago Model Works, 1 h. p.; 
Fowler Bros., 2h. p.; 8. Himan, 1 h.p.; J. iG 
Cosgrove, 1g h. p.; City of Carroll, Towa " 
5 h. p. to be used for pumping water for 
city use. The 74g h. p. motors lately in- 
stalled are the first large motors ever built 
by this company and are giving excellent 
satisfaction. They are now preparing pat- 
terns fora 15h, p. motor which will soon 
be placed on the market. 

The Ft. Wayne Company.—The Chicago 
odice of the Ft. Wayne Electric Company 
report the following sales the past week : 
East St. Louis Electric Light and Power 
Co., 100 arc, 500 alternating incandescent ; 
Swift & Co., Chicago, 1,000 alternating, in- 
crease; Swift & Co., Kansas City, 60 arc, 
1,200 alternating incandescent, increase ; 
Swift & Co., Omaha, increase, 25 arc ; Man- 
hattan Electric Light Co., Manhattan, Kan- 
sas, 25 arc, 500 alternating incandescent ; 
Central Electric Light Co., Chicago, 2,000 
alternating incandescent, increase; Allen 
Building, Chicago, 500 alternating, 25 arc ; 
Cribben, Sexton & Co., 300 incandescent, 
direct; Armour Packing Co., Kansas City, 
1,200 alternating ; Page & Co., Chicago, 60 
incandescent, direct. 

Personal.— Among the late visitors at the 
Review office were Mr. Paul Seiler, who was 
accompanied by Kwong Yuen and Wong 
Yang, two Chinese merchants of San Fran- 
cisco, and stockholders in the Canton Elec- 
tric Light Company. Canton, China. Before 
leaving San Francico these gentlemen pur- 
chased of Mr. W. C. Clark, agent of the 
Westinghouse Company, two 500-light al 
ternating machines. The party are ona tour 
of inspection, and wil! visit all of the prin- 
cipal electric manufacturing companies be- 
fore their return to the coast.—Geo. B. Shaw 
and Walter K. Freeman are visitors in the 
city 

Train Lighting —Mr. Wm. Hood, western 
agent for the New York Acc umulator Com- 
pany, to-day ordered for the Chicago, Mil- 
waukee and St. Paul Railway 120 cells, 23 
M type rubber jars, to be shipped by express. 
These cells, packed, weigh about 50 pounds 
each, the entire shipment about 6,000 pounds. 
The above cells are to be used by this road 
in lighting their trains. 

Auditorium Piant.—To-day the finishing 
touches will make everything in readiness 
for the grand opening which will take place 
on Monday, the 9th inst. The work of in- 
stalling this plant has taken many months, 
and for its successful finish great credit is 
due Mr. G. D. Hand, the electrician in 
charge for Leonard & Izard. A slight idea 
of the immense amount of work done can 
be had when the following facts are taken 
into consideration : The stage lights number 
1,700, in three colors, viz: red, green and 
white ; 250 in the dressing rooms, which are 
located on both sides of the stage ; the the- 
atre proper contains 2,300 lights ; all lights 
will be operated and controlled from the 
swinging switchboard located on the left of 
stage. 

A number of electrical appliances arrived 
this week from Hamburg, Germany, to be 
used in producing stage effects, such as 
rainbows, lightning, moon, sun, etc. 

The figures given above include the theatre 
lights only; when the lights in the box 
office, manager’s office, entrances and basc- 
ment of theatre are taken in it gives a grand 
iotal of 5,450 lights. 

Ames, Crerar & Co., northwestern agents 
of the Western Electric Company, have 
opened a general supply store for electrical 
gouds at 51 East 4th street, St. Paul. They 
will keep in stock a full line of electrical sup- 
plies, including insulated wires, linemen’s 
tools, switches, cut-outs, incandescent lamps. 
electric bells and annunciators, batteries. etc , 
etc. They will also give attention to con 
struction work and will have a competent 
force of men to undertake all kinds of elee- 
trical contracts, such as central station and 
isolated electric light plants, fire alarm and 
call bell systems. Mr. B. L. Ames, who 
will have personal supervision of the busi- 
ness of the concern, is a graduate of the 
Massachusetts Institute of Technology and 
has had several years experience as manager 
of successful electric light plants, both arc 
and incandescent. 

Electricity for Emergencies.—During the 
month of August last, a fire occurred in the 
building, one side of which is occupied by the 
Curray Mfg. Co., color grinders, Through 
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the efforts of the fire department the fire 
was confined to one side of the fire wall. A 
portion of this wall fell, crushing through 
the roof of the engine and boiler house of 
the above company, completely burying their 
engine and boilers. Being left without 
power it was thought necessary to shut 
down, when the idea presented itself to ap- 
ply to the Sperry Electric Co., who are 
directly opposite, for power. This latter 
company quickly responded, and fur- 
nished 17 horse-power in a novel way. 
Taking. one of their 20-light shunt-wound 
arc dynamos, they placed it in the fac- 
tory of the Curray Manufacturing Com- 
pany, placing a similar machine in their own 
factory and furnishing power to it from 
their own shafting. They transmitted the 
desired power and ran same fora period of 
six weeks with the loss of but one day, that 
being the day after the fire. . & D: 
Chicago, Dec. 7th. 


OUR BOSTON LETTER. 
Mr, H. C. Spaulding, general manager of 
the Thomson-Houston Motor Company, left 
on Friday evening for a flying trip to the 





West. Chicago and Cincinnati are on his 
visiting list. 
Looking Up Overhead System. — Mayor 


Palmer, the Lowell Board of Aldermen and 
other invited guests were in Boston last Mon- 
day, upon invitation of President Whitney. 
of the West End Company, to inspect their 
electric railway system. 

Sandwich Glass Company.—It is under- 
stood that the time by which the Electrical 
Glass Company, of Boston, was to make the 
first payment for the works of the Boston 
and Sandwich Glass Company has been 
extended 10 days. 

Squadron Party in Lynan.—When it was 
learned that the squadron of evolution was 
to visit Boston, the managers of the Thom- 
son-Houston electric works arranged that 
the admiral and officers of the fleet should 
be invited to inspect the plant. In this 
movement the managers of the Thomson 
welding works co-operated. The distin- 
guished guests were received Tuesday morn- 
ing. A committee from the works met 
Gov. Ames, the naval party, and other 
guests in Boston in the morning, and escorted 
them to a special train on the Boston, 
Revere Beach & Lynn Railroad. Upon 
their arrival at the Market street station, at 
10.30 a.m., a trip over the burned district in 
a tally-ho and three barges was made in the 
route to the. Thomson welding works. The 
guests were received at the works by Henry 
A. Pevear, president of the Thomson-Hous- 
ton Electric Company ; Joseph N. Smith, 
president of the Welding Company ; Benja- 
min F. Spinney, Charles A. Cohen, Burton 
Sturges, E. W. Rice, superintendent of the 
Thomson-Houston electric works; H. A. 
Royce, general manager of the welding 
works; Col. J. N. Campbell, a former 
private secretary of Gov. Ames, and now 
with the Thomson-Houston Electric Com- 
pany, and H. W. M. Wood, of the Welding 
Company, formerly of the United States 
Army. 

C. H. McKenney & Co. are putting a very 
tasty electrolier in Mr. "rank Ridlon’s pri- 
vate office. 

Boston Electric Club —The first address 
of the season before the club was given last 
Tuesday evening by Mr. Alex. P. Wright, 
general manager of the Wright Electrical 
Engineering Company, on *‘ Underground 
Conduits.” The lecture, which was ofa 
very practical nature, was well illustrated 
with sketches and diagrams of various sys- 
tems of underground construction. 

Professor Trowbridge’s lecture on the 
‘* Nature of Electricity ” was listened to with 
marked attention by a large and cultivated 
audience in the lecture-room of the Jefferson 
Physical Laboratory, Cambridge, last Mon- 
day evening. This lecture was one of a 
series inaugurated by the Harvard Electric 
Club, which now numbers about 50 students 
of Harvard University. 

Trip to Lyan.—On Wednesday last, the 
Boston Paper Trade Association was hand- 
somely entertained by the Thomson-Houston 
Motor Company. A trip to the company’s 
factories at Lynn was the event of the day. 
Mr. H. C. Spaulding and Mr. O. 8. Hussey 
were in charge of the party which numbered 
about 25. A special car on the Boston and 
Maine Railroad conveyed the party to Lynn. 
On arriving at the factories. three or four 
sections were formed and each consigned to 
the care of an able courier. After a thorough 
inspection, the party was conveyed in a 
barge to the Boston, Revere Beach and Lynn 
Railroad, where another special car was in 
waiting to convey them to the ‘‘ Strathmore,” 
at Revere Beach, for dinner. When this 
subject had been fully discussed, the trip to 
Boston was resumed, and on the way in a 
hearty vote of thanks was given the com- 
pany for their hospitality. 

Improvised a Search Light.—A missing 
marine was badly wanted on the warship 
*‘ Chicago” one night recently. The police 
were notified, and, as they had been very 
handsomely treated by Admiral. Walker, 
they were anxious to accommodate him, if 
possible. Capt. Larry Cain, of Division 1, 
was determined to find the missing corporal 





if he was in the North End, and a general 
alarm was sent out to all the officers on their 
routes by means of the signal boxes. The 
captain decided to take a hand himself, and 
rigged up a search light. The storage bat- 
teries were secured by him and these were 
rigged up with carbons, and carried about 
the North End. This novel apparatus, which 
was used for the first time for police duty, 
was brought to bear upon every dark hole, 
alleyway, street and cellar upon the district 
where it was thought possibly the missing 
corporal might be in hiding. It was a big 
thing, and a light equal to the sun was shed 
upon every dark hole. The missing corporal 
could not be found, and the search was 
given up. It was decided, however, that 
the search light was a valuable adjunct, and 
it is probable that several of the stations will 
be supplied by these upon the recommenda- 
tion of Capt. Cain. 

Lowell.—On Friday evening the board of 
aldermen gave a final hearing on the peti- 
tion of the Lowell and Dracut Street Railway 
Company for permission to use electricity as 
a motive power. Mr. Samuel Powers made 
the argument for the campany, F. W. Qua 
represented the remonstrating citizens, and 
Hon. George F. Richardson appeared for 
the petitioners. 

E-ec ric Railway Sweeper.— The Thomson- 
Houstou Company are just completing seven 
new stiow plows and sweepers for the West 
End Company, of Boston. They are de- 
signed to be used on the electric lines and 
are similar to the old ones drawn by horses. 

Boston, Dec. 9, 1889. 8. L. C 


OUR ST. LOUIS LETTER. 

Electric Light Sale.—In the past two 
weeks brokers, acting for the Hollins & Co. 
syndicate, of New York, have bought the 
greater portion of stock in the Laclede, St. 
Louis, Water and Carondelet Gas Com- 
panies, together with the electric light plants 
of the Heisler and Thomson-Houston Com- 
panies. It seems evident from this that the 
Hollins Company intend to control the light- 
ing of this city. The remaining stockholders 
of the St. Louis Gas Company, to realize the 
most on their stock, have advertised it for 
sale on Dec. 24. It will undoubtedly 
be bought in by Hollins & Co. 

Fighting for Electricity.—A sharp fight is 
in progress between the Lindell Avenue 1i. R. 
and the residents of Delmar avenue over 
the propused electric system for that avenue. 
A few of the residents have had circulars 
distributed, urging their neighbors to resist 
the ordinance now before the City Council, 
granting a franchise to the Lindell Avenue 
R. R. To add to the difficu.ties with which 
this road is contending, one of the wires on 
the electric division broke and. coming in 
contact with a telephone wire, burnt out 19 
Bell telephones, which were distributed in 
that neighborhood. At present hot debates 
are being carried on before the Street R. R. 
Committee of the Council. with no settlement 
as yet. The Lindell R. R. is still running 
its cars on the western division by electricity. 

Another Trial.—Mr. Sidney H. Short, of 
the Short Electric Railway system, has ar- 
rived here to superintend in person the ex- 
periments now being tried on the south end 
of the Broadway line. This line has been 
experimenting with this system for the last 
year. On the first trial, to give it a severe 
test, the poorest track and heaviest grade on 
the line were given to the Short people. The 
result was not entirely satisfactory to the 
railway company, who refused to accept the 
motor. With this Mr. Short offered to stand 
the expense of a second trial, at which 
all the latest mechanical devices were to 
be used. This offer has been accepted, 
and in accordance with the contract a 250 
horse-power Wheelock engine, two power- 
ful dynamos, new poles and wires, to- 
gether with a new track of 78 pound steel 
Jobnson rails have been put in position. 
The Brush Electric Company, who are back- 
ing Mr. Short, are putting dynamos into 
eight new cars and, on their arrival, the sys- 
tem will be given a second test. The South 
Sixth street line have received ten new elec- 
tric motor cars, and as soon as their new 
steel rails are received and laid, will operate 
entirely by electricity. 

Crossing the Bridge.—The electric road on 
the St. Lonis Bridge will be put in operation 
on Sunday, December ist. It will. for the 
present, run only from Third street, of St. 
Louis, to about 200 feet beyond the East Side 
approach, but it is the intention to extend it 
as far as the stock yards, a distance of about 
two miles. 

Personal.—Wm. B. Farrar, secretary of 
an electric light ‘wo ! in Chicago, II1., is 
in the city.—Mr. Charles Heisler, who has 
been attending to his electric display at the 
Paris Exposition, bas returned.—Mayor 
Bartel, and the city council of Belleville. 
TIL, are visiting this city for the purpose of 
examining the method employed in lighting 
the city by electricity, as it is the intention 
to light Belleville similarly.—Mr. Hector 
Campbell, a practical electrician of Niagara 
Falls, N. Y., is spending a few days here. 

Since writing the above, Mr. Mortimer F. 
Taylor gave me the information that Hollins 

‘o. Were not acting on their owh unt 
in purchasing the gas and electric light com- 








panies of this city. In respect to the gas 
companies, they were buying in the interest 
of Rockefeller & Gibbs, of Philadelphia, and 
the Standard Oil Company, and that their 
intention was not to increase the price of 
gas. Mr. Taylor was not of the opinion 
that the same parties controlling the gas 
companies had bought the electric light 
plants of this city, but who the parties were 
he was not able to say. W. H. B. 
St. Louis, Dec. 7. 


OUR WASHINGTON LETTER. 

The Underground Wires.—In their annual 
report to Congress, the Commissioners of 
the District of Columbia report, in regard to 
underground wires, that during the year 
preceding November 1, 1859, the United 
States Electric Lighting Company laid 14 
miles of arc light conductor ; the Chesapeake 
& Potomac Telephone Company, 19 miles, 
and the Postal Telegraph Cable Company 
constructed a conduit from its main office to 
the city boundary, about 244 miles. This 
last named was laid to replace a section of 
Barrett conduit, made of small paper tubing 
into which bare wires were drawn. which 
did not prove successful. Major Raymond 
recommends that the telegraph companies 
be given one year to place all their wires 
underground, and be required to pay an 
annual license of $25 for each pole main- 
tained within the city after the expiration of 
that time. 

Electric Light Wanted.—The subject of 
electric lighting is agitating the village of 
Laurel, Md., which is half way between 
Washington and Baltimore, on the B. & O. 
R. R., contains 2,500 inhabitants, has eight 
miles of streets, a cotton factory employing 
250 operators, and several other mills. There 
are no gas works in the place. The commis- 
sioners of the village are making inquiries as 
to the cost of a plant which will furnish arc 
lights for outdoor and incandescent lights for 
indoor use. There is a strong feeling in favor 
of a plan by which the corporation shall own 
and operate the plant, although sume of the 
leading men prefer that the work shall be 
done by a private company. There is availa- 
ble water-power, but whether sufficient to 
operate the necessary dynamos has not been 
determined 

Proceedings in Congress.—Among the 
very first bills introduced was one by Sena- 
tor Call, directing the Commissioners of the 
District to advertise for proposals to furnish 
the city of Washington and the public build- 
ings of the city with gas and electric lights, 
or either, for a term of not less than five 
years, also for aterm of not less than ten 
years, and authorizing the Commissioners to 
contract with the lowest bidder, after con- 
tracts have been approved by the Secretary 
of the Treasury and by Congress. This 
scheme is too impracticable, so far as it re- 
lates to electric lighting, to leave any hope 
that it will become a law. 

A proposed amendment to the Eckington 
railway charter authorizes that company to 
extend its road about one mile further into 
the heart of the city, passing the Patent 
Office and terminating at the Treasury De- 
partment, on condition that if electric wires 
are used, they shall be placed underground. 
The bill also authorizes an extension of the 
road, with overhead wires, a short distance 
in the country. The company’s capital stock 
will be increased $100,000. 

Besides a bill has been presented grant- 
ing a charter to a new company to be 
called the Georgetown and Kendall Green 
Railroad Company. The incorporators are 
Henry A. Willard, Jeremiah Wilson, Ed- 
ward G. Stellwagen, Geo. E. Hamilton, 
Thomas M. Gale and J. J. Darlington, of 
Washington ; Philip E. Chapin, of Penn- 
sylvania, and ex-Senator W. P. Kellogg, of 
Louisiana. Kendall Green is the name of 
the Deaf-Mute University, in the extreme 
eastern part of the city, and the company 
proposes to build from that point through 
the center of the city, by two routes, to the 
heights of Georgetown. About eight miles 
of road will be required. The charter 
authorizes the use of horse, cable or electric 
power, and the capital stock is $500,000 
with the privilege of increasing to $750,000. 
If electric power is used, it must be by 
means of storage batteries or underground 
conduits. 

Thomson-Houston Headquarters. — The 
Washington office of the Thomson-Houston 
Company is at No. 1333 F street and is in 
charge of Paymaster Frank H. Clark, of the 
United States Navy, who has been granted a 
year’s furlough to engage in this business. 

Washington, D. C., Dec. 6. G. C. M. 








In the suit of the Electrical Accumulator 
Company vs. the Gibson Electric Company, 
in the United States Circuit Court for the 
Southern District of New York, which was 
instituted in February last, the complainants 
have recently moved for a preliminary in- 
junction, and Judge Lacombe recently 

nted the motion, and the injunction 
issued. ‘The complainants claimed that the 
testimony conclusively showed that the Gib- 
son Company had continuously infringed the 
Faure patent, and that the various modifica- 
tions were also infringements, 








PERSONAL. 

Mr. F. W. Harrington, of the Western 
Electric Company, headquarters in Boston, 
was a visitor last week to New York city, 
and registered at the Electric Club. 

Mr. F. W. Jones, of London, England, 
general manager of the West Coast Tele- 
phone Company, is visiting in New York 
City, and making his headquarters at the 
Telephone Building, 18 Cortlandt street. 

Mr. Nikola Tesla, the electrical inventor, 
has returned to this country from an ex- 
tended visit in Europe. Mr. Tesla is much 
improved in health by his vacation, and 
more good work in electrical science may be 
expected from him. 

Mr. W. H. Fitzyverald, of Detroit, who is 
prominently identified with the electrical 
interests of that city, was a visitor in New 
York last week. Mr. Fitzgerald reports the 
general electrical industry in his city, and 
the West generally, as being quite active 
and progressive. 

Mr. I. M. Byllesby, vice-president of the 
Westinghouse Electric Company, and Mr. 
Leonard E. Curtis, attorney of the same 
company, returned to New York from Lon- 
don last week. They have been in the latter 
city for several weeks organizing the West- 
inghouse Company there, where a great busi- 
ness in electric lighting is evidently assured. 

Dr. George H. Benjamin, the electrical 
engineer, has returned to New York from a 
very extensive trip over the continent of 
Europe. Dr. Benjamin thoroughly investi- 
gated the underground systems, and, while 
not convinced that Europe has the best 
work in this line, thinks that all electric 
wires can be very successfully worked under- 
ground, 

Mr. W. H. McKinlock, president of the 
Central Electric Company, Chicago, and 
vice president of the Electric Club of that 
city, is spending the week in New York. a 
guest at the Electric Club on 22d street. The 
Central Electric Company, under Mr. 
McKinlock’s progressive management, has 
become one of the leading electrical houses of 
the country, and is crowded with business. 

Mr. Fred. W. Royce, of Washington, 
D. C.. whose inventive genius has been 
somnolent for nearly a year past, is said to 
be at work at the present time upon some 
very important improvements in the direc- 
tion of electrical cooking. Some of his 
friends make bold enough to announce that 
a lecture may be expected from him at an 
early day entitled, ‘‘How to Fricassee 
Chicken by Electricity.” 





State Electric Light Association. 
To THE Eprror oF ELEecrricaL REVIEW: 

A meeting of the central station companies 
doing business in the State of Maryland and 
the District of Columbia was held to-day, 
for the purpose of organizing a State associa- 
tion. Invitations to attend this meeting 
were sent to every central station company 
in the State and District by the secretary of 
a preliminary meeting held November 13th, 
1889, for the purpose of determining the ad- 
visability of organizing a State electric light- 
ing association. 

hen the meeting came to order it was 
found that those present are operating ap- 
paratus made by the following manufac- 
turers : 

1. Brush Electric Co. 

2. Heisler Electric Light Co. 

8. Thomson-Houston Electric Co. 

4. United States Electric Co. 

5. Westinghouse Electric Co. 

6. Waterhouse Electric Co. 

The aggregate capitalization now invested 
in electric central stations in Maryland and 
the District of Columbia is estimated at 
$3,250,000. There was represented at this 
meeting a capitalization of about $1,630,000, 
which is over one-half of the entire invest- 
ment in the State and District. Tele- 
grams and letters were read from com- 
panies not represented, expressing their ap- 
proval of the movement, and their intention 
of becoming members of the Association as 
soon as it was organized. 

The Association was organized under the 
title of *‘ The Electric Light and Power 
Association of Maryland and the District of 
Columbia.” By-laws were adopted and the 
following officers were elected : , 

President, J. F. Morrison ; vice-president, 
H. G. Fledderman; executive committee, 
J. F. Morrison, W. T. Biedler, James B. 
Macneal, John Mason. 

One vacancy was left in the executive 
committee to be filled by a representative of 
one of the Washington companies. 

The office of the Association is established 
at 15 South street, over Franklin Bank, Bal- 
timore, Md., which is the official address of 
the secretary. 

The preparatory work of organization is 
about completed in a large number of States. 
It is expected that the movement will de- 
velop rapidly from this time forward, until 
all States are organized. A. R. Foor, 

Chairman National Committee 
on State and Municipal Legis- 
lation of the N.E. L. A. 
Baltimore, Md., Dec. 5th, 
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«*, The people of Newark, Ohio, are well 
pleased with the new copper circuit connect- 
ing them with other citics. The telephone 
service in that part of Ohio is very satisfac- 
tory. 


«*, The Canadian Electrical Society pro- 
pose to hold an invitation conversazione dur- 
ing the winter, at which several interesting 
exhibits will be displayed and explained to 
visitors, such as the telegraph, telephone, 
fire alarm, electric light, phonograph, medi- 
cal electrical apparatus, etc. 


y»*, Ata recent meeting of the Mexican 
Northern Telegraph and Telephone Com- 
pany, the following directors were elected : 
John W. Weed, Winthrop Pond, William 
T. Patterson, Robert Colgate and John J. 
McGinty. Mr. Weed will be elected presi- 
dent and Mr. McGinty secretary, at the first 
meeting of the Board. 


«*, The Pacific Telephone Company, of 
San Francisco, has purchased the Mercantile 
Library building on Bush street, between 
Sansome and Montgomery, for $157,000, and 
will make it a six-story brick building. The 
library will occupy it for about a year. The 
alterations will cost over $50,000. The tele- 
phone company proposes spending $150,000 
in underground conduits ; and will also put 
in a new switchboard costing over $100,000. 


yy Frank E. Maize, of Philadelphia, 
telephone operator at the central police 
station at that city, has been appointed in- 
spector of ‘he electrical department. The 
position was made vacant by the death of 
Robert Gillan. Mr. Maize is known as a 
capable Morse operator. He comes from a 
family of electricians, one of his brothers 
being a Western Union chief. Elmer J. 
Titus, an inspector of the Bell Telephone 
Company, will succeed Mr. Maize. 


ys The annual meeting of the stock- 
holders of the Continental Telephone Com- 
pany will be held at 95 Milk street, Decem- 
ber 11, 1 Pp. M., for the election of officers and 
other business. This will be the last annual 
meeting of this company and it will proceed 
to wind up and dissolve. The Tropical 
American Telephone Company succeeds it. 
The last-named company is the sole legal 
export agent of Alexander Graham Bell 
et al, from the United States of America to 
the Republic of Brazil. 


x", The telephone company that was 
organized along the line of the Gulf and 
Chicago Railway to build a telephone line 
from Ripley to Houston, Miss., a distance 
of 73 miles, has completed the work from 
Ripley to Memphis, Tenn., and the line 
between these points is now open for the 
use of the public. The company is pushing 
the project, and will in a few days have the 
entire line completed. This will be a great 
convenience to the people along the line of 
the Gulf and Chicago, who have heretofore 
had no means of communicating with the 
outside world. 


The St. Louis Exchange, 


Chief Operator Casey, of the St. Louis 
Telephone Exchange, stated in a recent in- 
terview that the total number of subscribers 
served at that exchange is 3,500. 

The average number of calls answered 
and connections made daily is about 60,000, 
and very frequently as many as 70,000 con- 
nections are made in one day, the busiest sea- 
son being invariably between the hours of 9 
A.M. to 11 A.M., and 3.30 P.M. to 5 P.M. 

The exchange is provided with lightning 
arresters, which guarantee immunity from 
lightning, also from electric light currents. 

Mr. Casey also stated that their new build- 
ing now under contract, when completed, 
will increase the present capacity of the ex- 
change, which is 4,600 wires, to 9,600, giv- 
ing St. Louis one of the largest and best tele- 
phone systems in the country. 








Identity of Light and Electricity. 


PAPER READ BY PROFESSOR H. HERTZ, AT 
THE MEDICAL CONGRESS IN HEIDEL- 
BERG, SEPTEMBER, 1889. 


In speaking of the relations between light 
and electricity, it might be thought at first 
that this was a question referring to electric 
light. But this is not the object of the pres- 
ent paper. If the reader is a physicist, he 
might think of the reciprocal and very deli- 
cate actions of the two forces, such as the 
rotation of the plane of polarization by the 
current, or the variation of resistance of a 
conductor under the influence of light. In 
all these cases the action is not direct or 
immediate ; between the two forces there is 
an intermediary, ponderable matter. These 
phenomena do not in this instance occupy 
our attention. Other relations exist between 
these two forces closer and more intimate 
than those we have mentioned. The propo- 
sition which will be enlarged upon in this 
paper is the following: Light is an electric 


phenomenon in its very essence ; the light of 


the sun as well as that of a candle or of a 
glowworm. Suppress electricity in the uni- 
verse, and light disappears; suppress the 
luminiferous ether, and electric und magnetic 


forces no longer exert any influence through 


space. Such is the thesis which will be sup- 
ported here. It does not date from yester- 
day or from to-day ; its history is long and 
instructive. 

My own experiments only mark one of the 
stages of development of this theory, and it 
is this development altogether—not one of 
its phases only—thzt 1 would bring before 
you. But it is not easy on such a subject to 
be clear without omitting anything essential. 

The phenomena in question occur in the 
empty space in the very midst of the ether. 
They are sensible neither to touch, nor to 
smell, nor to sight; they are accessible to 
our thoughts and our reasoning, but it is 
difficult to describe them accurately. We 
will, therefore, endeavor to connect them 
with certain known facts, and, for this pur- 
pose, will recall what we know concerning 
light and heat before attempting to establish 
a relation between these two forces. 

What is light? Since the researches of 
Young and Fresnel we know that it is an 
undulatory movement. We know the speed 
of the waves —their lengths; we know that 
they are transverse waves ; in one word, we 
are acquainted with all the geometrical con 
ditions of the movement. All these facts 
are absolutely incontestable and removed 
beyond alldoubt. The theory of undulation 
is, humanly speaking, certain, and all that 
follows trom it is likewise certain. It is, 
therefore, certain that all space which is 
accessible to us is not empty, but filled with 
a substance capable of entering into vibra- 
tion—ether. 

But if we possess very clear notions on the 
geometrical condition of the phenomena 
which occur in this medium, their physical 
nature, on the other hand, is very obscure, 
and what we know of the properties of the 
substance itself is full of contradictions. 

Comparing luminous waves with sonorous 
ones, they had been considered as elastic. 
But, in fluids, elastic waves only occur in the 
form of longitudinal waves. Transverse 
elastic waves are impossible in fluids; the 
very nature of matter is opposed to them. 
The admission that the ether behaved like a 
solid body was, therefore, compulsory. On 
the other hand, on recalling the movement 
of the heavenly bodies, we were compelled 
to affirm that the ether acted like a perfect 
fluid. The rapid development of optics is 
altogether an astonishing fact in view of the 
flat contradiction offered by these two propo- 
sitions. 

Without trying to hide this difficulty, let 
us pass on to electricity ; maybe its study 
will enable us to circumvent this obstacle. 

What is the nature of electricity? Thisis 
a very arduous problem and one which ex- 
cites interest far beyond the limited reach of 
the scientists. Most of those who ask them- 
selves this question, do not doubt the exist- 
ence of electricity ; they expect a descrip- 
tion, an enumeration of the properties and 
qualities of this singular substance. For the 
scientist the problem assumes another form : 
Does electricity really exist ? Are not elec- 
trical phenomena, like others, traceable to 
the properties of the ether and of ponderable 
matter? The state of our knowledge does 
not enable us as yet to answer this question 
in the affirmative. Materialized electricity 
still plays an important part in our concep- 
tions, and there is still preserved in current 
language the ancient and familiar idea of 
two electricities which attract or repel each 
other, and to which we attribute actions at a 
distance which resemble intellectual qual- 
ties. 

The time when this theory was formulated 
was the moment when Newton’s law of grav- 





itation received such a striking confirmation 
in astronomy, and the idea of an action ata 
distance without any intervening medium 
was familiar to the mird. Electric and mag- 
netic attractions obeyed the same laws as 
gravitation ; therefore, in admitting a sim- 
ilar action at a distance, the phenomenon 
seemed to have been explained in the sim- 
plest and most satisfactory fashion. All this 
was altered when, in the present century, the 
reciprocal action of currents and of magnets 
was discovered, an action variable ad infini- 
tum, and in which motion and time play 
such an important part. The number of 
actions at a distance had to be enlarged, their 
theory had to be perfected. But at the same 
time disappeared the simplicity of the system 
which gave it its scientific probability. An 
attempt was made to return to this simplicity 
by seeking simple formule, elementary and 
general laws. Weber’s celebrated law is the 
most important attempt in this direction. 
Whatever we may think of their correctness, 
these attempts were made in the interests of 
a system which is fullof attractions. It was 
impossible to get outside this magic circle 
after having once entered it. The road 
which was followed could never lead to 
truth ; but to resist the current great fresh- 
ness of mind was required ; these phenomena 
had to be considered without any precon- 
ceived opinion, and one had to start from 
facts ob-erved and not from what he had 
heard, read, or learned. 

Such was the road followed by Faraday ; 
he had heard it stated that, by electrifying a 
body, something new was introduced into 1t ; 
but he saw that the changes observed were 
only external and not essentially changes 
modifying the nature of the body. He was 
taught that the active forces only traversed 
space, but he remarked that the nature of 
the matter which filled this space had the 
greatest influence upon them. Faraday had 
read that electricities existed and that their 
properties only were discussed, and yet he 
daily observed the effects of these forces 
without ever seeing anything of the electric- 
ities themselves ; he therefore proceeded to 
reverse the proposition. ‘The electric and 
magnetic forces became for him the only 
tangible reality ; electricity, magnetism de- 
scended to the rank of objects whose exist- 
ence is very contestable. 

Considering these lines of forces, as he 
calls them, he saw them as they manifested 
themselves in the form of potential, of 
eddies, of currents, without troubling him- 
self with the question what they really might 
be. It was sufficient for him to have estab- 
lished their existence, to watch their mutual 
effect upon one another, to see them carry 
material bodies along with them, and propa- 
gate themselves by transmitting excitation 
from one pointtoanother. To the objection 
that in an empty space there can be no other 
condition but that of absolute rest, he might 
reply with the questions: Is there really 
such a thing as empty space ? Does not the 
transmission of light compel us to consider it 
filled with matter? Cannot the ether which 
transmits luminous waves undergo modifica- 
tions which we perceive in the form of elec- 
tric and magnetic actions? Is there no rela- 
tion between these modifications and these 
vibrations? Are not the luminous waves 
like the scintillations of these lines of force ? 
Such were the hypothesisarrived at by Fara- 
day, and to the scientific demonstration of 
which he applied himself with all his ardor. 
Researches on the relations between light, 
electricity and magnetism became the favor- 
ite object of his studies, and age alone set a 
term to his investigations. 

One of the principal questions which occu 
pied him was to know whether the trans- 
mission of electric and magnetic forces was 
instantaneous or not. 

When the current excites an electro-mag- 
net, is the magnetic field established instan- 
taneously to the very limits of space? Or, 
rather, does the action first reach the nearest 
points, and only gradually spread to remote 
points? If we modify rapidly the electric 
condition of a body, do all the points of 
space simultaneously obey the same varia- 
tions, or, rather, is there a retardation, more 
or less great in proportion as the distance 
increases? In this latter case the effect of 
the variation would be transmitted through 
space like a wave. Do these undulations 
exist? Faraday did not succeed in answer- 
ing these questions, and yet his theories have 
a direct bearing upon their solution. If 
there exist electric waves traversing space, 
the independence of the forces which pro- 
duce them is demonstrated. We know that 
these forces do not traverse space instantane- 
ously, for we can, from one moment to the 
next, follow their propagation from one 
point to another. The problems which 
Faraday set himself, so far from being in- 
soluble, require but very simple experiments 
to be solved. If it had been vouchsafed to 
him to imagine these capeennetts. his theory 
would have triumphed from the outset. The 
relation between light and electricity would 
immediately have become so evident that it 
could not have escaped even a less practiced 
eyethan his, But it was otherwise ordained. 

xperiments at first afforded no solution, 
and the prevailing theory was opposed to 
Faraday’s ideas. By affirming that electric 





forces can exist independently of correspond- 
ing fluids, he contradicted the system gener- 
ally admitted at that period. Moreover, the 
idea that the nature of luminous waves could 
be anything but clastic, was rejected in 
optics. It seemed as if a discussion of either 
of these hypothesis could only be a sterile 
speculation. The deepest admiration we, 
therefore, owe to the man who knew hew to 
bring into such agreement these two 
hypothesis apparently so far removed from 
ooe another that they lent each other mutual 
support, and served as the basis of a system, 
the likelibood of which could not be denied. 
This man was Clerk Maxwell. His work, 
published in 1865, is known under the title, 
‘* Magnetic Theory of Light.” It is impos- 
sible to study this theory without sometimes 
baving a sort of sensation as if the mathe- 
matical formule were endowed with real 
life and special reason. They seem some- 
times more intelligent than we ourselves, 
more intelligent even than the one who has 
established them ; they hold more than he 
promised. This is not at all impossible ; it 
is always the case when formulas are true 
beyond what is known in establishing them. 
But formulas so comprehensive could only 
be found by seizing upon the least particle 
of truth of which nature allows us a glimpse. 
We know the light which guided Maxwell 
It is a phenomenon which had already struck 
other observers, and which Riemann and 
Lorenz had already made the object of similar, 
but less successful, hypothesis. This is it : 
Electricity in motion produces magnetic 
forces; magnetism in motion produces elec- 
tric forces ; these effects are only appreciable 
with very high speeds. 

The factor of speed, therefore, enters into 
the relation which connects electricity and 
magnetism, and the constant which deter- 
mines this relation, and which always 
re occurs in it, is itself a speed of enormous 
magnitude. The speed of electricity had 
been determined in different ways, first by 
Koblransch and Weber, by means of purely 
electric experiments ; and these extremely 
delicate researches had proved that it is 
equal to another remarkable speed—that of 
light. Thiscould not be a mere coincidence, 
and Faraday’s disciple Maxwell discerned 
that it must be owing to the fact that both 
electric forces and light are transmitted by 
the same medium—the luminiferous ether. 
The two speeds, which had been determined 
almost at the same time, could not be but 
equal, and the most important optic constant 
was from that moment introduced into elec- 
tric formule. Maxwell strengthened this 
bond between the two classes of phenomena ; 
he enlarged the formulz so as to make them 
express, not only all the known phenomena, 
but, in addition to these, a whole class of 
hypothetical facts— electric undulations. 
He considered them as transverse waves, 
whose wave length might be of any magni- 
tude, but which would be propagated 
through the ether with a constant speed— 
that of light. Maxwell then was able to 
show that there really exist in nature undu- 
lations possessing these geometrical proper- 
ties, although we may not be in the habit to 
consider them as electric phenomena, and 
give them a special name—that of light. 

If we reject Maxwell’s electric theory, we 
have no longer any reason for admitting his 
ideas with regard to light. In the same way, 
if we contend that light is a phenomenon of 
elastic nature, his theory of electricity 
becomes impossible. But if we study his 
system, without reference to current theories, 
the different parts will be seen to lend each 
other mutual support, just like the stones of 
a vault, and the whole seems a gigantic arch 
spanning an unknown region, and uniting 
two recognized truths. It is true that the 
difficult nature of the theory did not at once 
secure for it a large number of followers ; 
but having once grasped its real meaning, 
one is bound to follow it up to its last conse- 
quences, and then only realizes the import- 
ance of its fundamental hypothesis. Ex- 
perimental research was for a long time 
confined to some isolated propositions on the 
accessory parts of the theory. 

I have likened Maxwell’s system to an 
arch which spans an abyss of unknown 
things. If I may be allowed to revert to 
this image, I would say that, to strengthen 
the vault, one could for a long time only 
strengthen its two buttresses. Thus it was 
enabled to support itself, but its span was 
yet too large to erect on it, as a solid founda- 
tion, a new structure. To accomplish this, 
pillars rising from the ground must support 
the very center of the arch. The demon- 
stration of the possibility of obtaining 
directly electric or magnetic effects from 
light would have constituted one of these 
pillars and confirmed the theory. This dis- 
covery would have strengthened immedi- 
ately the optical part of the theory, and 
indirectly also the electrical part. The 
demonstration of the existence of electric or 
magnetic waves, propagated after the fashion 
of luminous undulations, would have consti- 
tuted another argument of the same import- 
ance. It would have confirmed directly the 
electrical, and indirectly the optical, I ee 
The completion and the symmetry of the 
structure require the erection of two pillars, 
to which we liken these principles, but a 
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single one suffices for our first needs. The 
construction of the first has not yet been 
attempted ; as to the second, after many 
researches, a solid and ample foundation has 
been laid for it; part of the pillar already 
rises above ground, and, thanks to the co- 
operation of a crowd of workers, it will soon 
reach the summit of the vault, and will 
enable it to support the weight of the struc- 
ture which is to be built on it. 

I have been fortunate enough to take part 
in this portion of the work, and it is to this 
circumstance that I owe the honor of sub- 
mitting to you to-day my investigations ; 
you will pardon me, therefore, if I proceed 
forthwith to call the attention of my hearers 

that particular part of the structure. Un 
fortunately I shall be prevented by lack of 
time from entering upon the researches of a 
jarge number of explorers, and I shall not be 

hle to show to what extent my experiments 

id been prepared by my predecessors, and 
low near some of them had even come to a 
iefinite result. 

Was it really so difficult to demonstrate 
iat the propagation of electric or magnetic 
yrees Was not instantaneous? Should it 
ot be possible to discharge a Leyden jar, 
nd to observe if the oscillation of a distant 
lectro-scope was produced with a certain 
‘tardation ?. Should it not suffice, for the 
ime purpose, to observe a magnetic needle 
vhilst an electro-magnet was being excited 
i some distance? In fact, these and sim- 
ar experiments have been made, without, 
iowever, being able to prove that an inter- 
il of time elapses between the cause and 
he effect. 

For a follower of Maxwell’s theory this 

ailure is inevitable, and arises from the 
normous speed of transmission. We can 
ot watch the discharge of a Leyden jar, the 
xcitation of a magnet beyond a moderate 
listance, say of 10 metres. Now, light, like 
lectricity, according to the theory, traverses 
his space in one thirty-millionth part of a 
cond, antl such a short interval of time can 
ie neither observed nor measured directly. 
Moreover, we do not even possess any signal 
or clearly marking such aninterval. When 
ve wish to take a length measure up to one- 
tenth of a millimetre, we do not mark the 
ommencement with a large chalk mark. If 
ve wished to determine time to within one- 
housandth of a second, it would be absurd 
to mark the beginning by sounding a big 
bell. The time necessary for the discharge 
of a Leyden jar is, for our ordinary means 
f observation, infinitely short. This does 
not mean that it is not equal to one thirty- 
millionth of a second ; and in our case this 
would be more than a thousand times too 
long. But nature has supplied another 
xpedient. It has been known for a long 
time that the discharge of a Leyden jar is 
not uniform, but is composed, like the 
sound of a bell, of a number of vibrations, 
f partial discharges succeeding each other 
at very regu'ar intervals. Electricity is 
therefore capable of imitating elastic phen- 
ymena. 

The duration of each vibration is very 
much shorter than that of the total dis- 
charge; one vibration may therefore be 
taken as a starting point. ‘Jnfortunately the 
shortest vibrations observed are of one- 
millionth of a second. During the duration 
of such a vibration its effect is propagated 
to a distance of 300 metres, and in the lim- 
ited space of a laboratory it would appear 
simultaneous with the vibration. The known 
phenomena, therefore, could not assist us, 
and we were obliged to find another way. 
What enabled us to circumvent the obstacles 
is the fact that it is not only the discharge 
of Leyden jars which produces vibrations, 
but that the same phenomenon occurs in any 
conductor whatsoever; under certain con- 
ditions these vibrations may even be much 
more rapid than those of the Leyden jars. 
On discharging the conductor of an electric 
machine, vibrations are produced whose 
duration varies from 100 to one thousand- 
millionth of a second. These are, it is true, 
only isolated vibrations dying away rapidly, 
ind we have bere an unfavorable condition 
for the experiment. 

But success would be possible even by 
observing only two or three of these vibra- 
tions. Thus, in the domain of acoustics, we 
replace, if required, the long-stretched sound 
of whistles and of cords by the short signals 
of wood (resonators). 

We thus possess signals, in comparison 
with which the thirty-millionth part of a 
second is no longer a short interval. But 
they would be of little use to us if we were 
not able to discern them at the assumed dis- 
tance of 30 metres. The means employed 
for this purpose is very simple. At the spot 
where we wish to observe the signal we 
place a conductor—for instance, a straight 
metallic wire with a short breakage at a 
given point. When the electric field varies 
rapidly a spark appears in this conductor. 
This means of observation could only be 
indicated by experience ; from the theoreti- 
cal point of view it was difficult to imagine. 
In fact the sparks are microscopic, hardly 
one-bundredth of a millimetre long; their 
duration is less than one-millionth of a sec- 
ond. It seems impossible—almost incon- 
ceivable—that they should be visible, and 





yet they are so in a dark room and for a 
steady eye. Such is the slight thread on 
which hangs the success of our undertaking. 

We have, in the first instance, a number of 
questions to solve. Under what conditions 
are the vibrations strongest? These con- 
ditions must be fulfilled. What form ought 
we to give to the conductor? According as 
we employ straight or bent wires, or conduc- 
tors of different shape, the phenomena vary. 
If the form of conductor is established, what 
size shall we give it? This is not indiffer- 
ent, for we soon find that we cannot with 
one and the same conductor study any 
vibrations whatsoever; that there exists a 
relation between these two factors, which 
reminds us of the phenomena of resonance 
in acoustics. Finally, how many different 
positions can we give to this conductor ? 
At one time we shall see the sparks increase 
in strength, at another they will become 
weaker, and finally disappear altogether. I 
do not wish to enter upon all these details, 
although they are essential factors for the 
success of the experiments. On the knowl- 
edge which the experimenter has of the 
means at his command depends the result of 
his experiments. A thorough acquaintance 
with the instruments, ¢. ¢., the solution of 
the above questions, was, therefore, the most 
important part of my work. When this 
task was done the solution of the problem 
followed by itself. 

Give a physicist a certain number of tuning 
forks and resonators, and ask him to prove 
that the propagation of sound is not instan- 
taneous. He will have no difticulty in doing 
so, even within the limited area of a room. 
After having thrown a tuning fork into 
vibration, he carries it with the resonator to 
different parts of the room and observes the 
intensity of the sound. He tinds that at cer- 
tain places it becomes more feeble, and con- 
cludes from this that there each vibration is 
annulled by another which took its rise later 
and arrived at the same end by a shorter 
route. If, in order to traverse a shorter 
route, less time is required, the propagation 
is not instantaneous, and the problem is 
solved. But then our physicist will show 
us that the points of silence succeed each 
other at equal distances ; thence he deduces 
the length of a wave, and, if he knows the 
duration of the vibrations of the tuning 
fork, he can now determine the speed of 
transmission of sound. We operate in ex- 


actly the same way with our clectric vibra-; 


tions. The conductor in which the electric 
variations take place plays the part of the 
tuning fork. The circuit broken at a given 
point replaces the resonator, and is actually 
called electric resonator. We observe that 
at certain points of the room sparks issue 
from this latter, that at other points it 
remains at rest; we find that the inactive 
points, electrically speaking, follow each 
other in regular order. From this, we con- 
clude that the propagation is not instantane- 
ous, and can even measure the length of 
wave. Weshall be asked whether the waves 
we have found are longitudinal or trans- 
verse. Letus place our metallic wire in two 
different positions at the same point of the 
room ; in one position it indicates an electric 
excitatation, in the other it does not. This 
settles the question. We have to deai with 
transverse waves. If we are asked to indi- 
cate their speed of transmission all we have 
to do is to multiply the length of wave which 
we have just measured by the duration of 


the vibration which we can calculate. We 
find a speed very near that of light. If any 


one should contest the correctness of this 
calculation, there remains for us another 
expedient. The specd of propagation of 
electric waves in metallic wires is enormous, 
and quite comparable with their speed in the 
air. Moreover, ithas been measured directly 
a long time ago, for it was easy to study 
their propagation on wires many kilometres 
long. We, therefore, possess a purel 
experimental value of their speed, and, 
although the result is only approximative,, 
it does not contradict the result we have just 
obtained. 

All these experiments are very simple in 
themselves, and yet their consequences are 
most important. They completely upset the 
theory of an instantaneous transmission of 
electric forces through space ; they mark the 
triumph of Maxwell’s system. This latter 
is no longer a connecting link between two 
classes of entirely distinct phenomena. If 
this theory of light formerly seemed prob- 
able, it must now he considered as true. 
But perhaps, in approaching the end, we 
might do without the support of the theory. 
Our experiments were made quite close to 
that neutral zone which, according to the 
theory, unites the domain of light and that 
of electricity. There remains only one step 
to take to arrive at the proper domain of 
optics which is so well known to us. This 
will not be superfluous. 

There are many friends of nature who 
take an interest in the problem of light, who 
are able to und«rstand simple experiments, 
and yet for whom Maxwell’s theory is abso- 
lutely unintelligible. Moreover, direct routes 


_in scientific methods are always preferable to 


circuitous ones. If, therefore, by means of 


electric waves we can succeed in producing 
phenomena similar to those of light, all 





theorizing becomes unnecessary ; the identity 
of the two classes of facts will be demon- 
strated to evidence by the experiments them- 
selves. By this way true success is possible. 

Let us place the conductor which produces 
the variation of the electric condition in the 
focus of a large. concave mirror. The elec- 
tric waves are collected and issue from the 
mirror in the form of a rectilineal bundle. 
We can, it is true, neither see nor touch this 
bundle, but we know that it exists, because 
we See sparks passing over from it to any 
conductor it may meet ; it becomes percep- 
tible when we arm ourselves with our elec- 
tric resonator. Al] these properties are those 
of a luminous ray. ° 

We can, by turning the mirror, send it in 
different directions ; we can, by studying the 
path it follows, ascertain that it is propa- 
gated in a straight line. If we interpose on 
its path conducting bodies, they do not allow 
the electric ray to pass ; they carry ashadow, 
but they do not destroy the ray ; they reflect 
it, and we can follow the reflected bundle, 
and convince ourselves that it follows the 
same laws as the reflection of light. We 
can refract it as well as a luminous ray. 

To study the refraction of light we employ 
a prism ; we do the same thing here. Only, 
the dimensions of the waves and of the ray 
compel us to take a prism of very large 
dimensions; we choose, therefore, a very 
inexpensive substance, pitch or asphalt. 
Finally, we can study with our ray phen- 
omena which have hitherto been only ob- 
served with light, namely, those of polariza- 
tion, 

On the path of the bundle let us place a 
sort of metallic grating; we shall find our 
electric resonator emit sparks or remain at 
rest in obedience to the same geometrical 
laws which govern the variations of bright- 
ness of a luminous ray traversing a polar- 
izing apparatus. 

But we have done with experiments; in 
making them we have arrived in the very 
midst of the domain of optics. In describ- 
ing them we no longer speak of electricity, 
we employ optical terms. We no longer 
say that currents traverse conductors, that 
electricities unite ; we only see undulations 
crossing each other in space, separate, com 
bine, strengthen or weaken each other. 

Starting from the domain of pure elec- 
tricity, we have reached step by step purely 
optical phenomena. The passage has been 
crossed, the route becomes easy. The iden- 
tification of light and electricity, suspected 
by science, foreseen by theory, is definitely 
established ; it has become perceptible to our 
senses, intelligible to our minds. From the 
height which we have reached, and where 
the two classes of phenomena intermingle, 
our eyes range over the domains of optics 
and of electricity. They appear to us 
larger than we imagined. ‘ptics no longer 
is confined to undulations of the ether of 
some fractions of a millimetre ; it comprises 
waves whose length is measured by metres, 
decimetres and kilometres. But, in spite of 
this enlarged horizon, optics, when seen 
from this height, is only an appendage of 
electricity. ‘The latter’s gain is still larger. 
We shall see henceforth electricity in a thou- 
sand circumstances where we did not sus- 
pect it before; each flame, each luminous 
atom becomes an electric phenomenon. Even 
when a body does not give off any light, 
provided only it radiates heat, it is the source 
of eleciric actions. The domain of elec- 
tricity thus pervades all nature--it pervades 
ourselves ; in fact, is not the eye an electric 
organ? Such are the results we obtain in 
questions of detail ; those which concern the 
philosophy of science are not less important. 

One of the most arduous problems is that 
of actions at a distance. Are they real? Of 
all those which formerly seemed incontestable 
to us, one only remains—gravitation. Will 
it likewise slip from our hands? The very 
laws of its action make me think so. The 
nature of electricity is one of these great un- 
solved questions. It may be reduced to the 
question as to the condition of electric and 
magnetic forces in space. Behind it rises 
the most important problem of all—that of 
the nature and of the properties of the sub- 
stance which fills space ; of the ether, of its 
structure, its movements, its limits, if any 
there be. We find this question more and 
moré overawing all the others ; it seems that 
the knowledge of the ether not only ought to 
reveal to us the condition of the imponder- 
able substance, but also the essence of matter 
itself, and of its inherent properties, weight 
and inertia. 

The ancient systems of physics asserted 
that all is formed of water and of fire. 
Modern physics will soon ask itself if all 
existing things are not modalities of. the 
ether. This is the Ultima Thule of our 
science ; these are the ultimate heights we 
can hope to reach. Shall we ever reach 
them? Will it be soon? We cannot tell. 
But we have climbed higher than ever, and 
we have acquired a firm footing which will 
facilitate our ascent and our searching for 
fresh truths. The road which opens up is 
not too steep, and the next stage does not 
appear inaccessible. Moreover, numerous is 
the crowd of seekers full of ardor and of 
science, and confidently we greet all the 
endeavors made in this direction ! 














The Last Click. 


IN MEMORIAM—JAMES F, IGOE. 
(Dedicated to the night operators of the Asso- 
ciated Press.) 
Over the wire the tidings came, 
From the far West, of tire and flame, 
Where waters from the North come down 
By Minnesota's fairest town— 
The watchman of the Associate Press, 
‘True to his charge, though in distress, 
Called to * the boys,” so far away— 
His click at first without dismay— 
* The Tribune —- is on fire ; 
I sit above the burning pyre.” 
Again his click came on the wire— 
It sounded like a trembling lyre 
Of pathos, in the echo near, 
That thrilled * the boys *’ with sudden fear— 
** | cannot stay—my comrade’s gone— 
I'm left upon the floor alone— 
Brothers, | go—farewell ! farewell ! 
More news to-night I cannot tell— 
Good night ! good night !"’ the silence broke 
That click, the last that Igoe spoke. 
The parting click, the lingering sound 
Through night and space its way had found. 
Lest silence seem some proof of blame, 
He sent the message through the flame. 
The dumb machine on which he played, 
The only friend that near him stayed, 
Until at last, with ‘bated breath, 
He sent that plaintive tick of death— 
“I can no longer stay “—I go 
To meet the rushing, deadly foe. 


His click—** I can no longer stay," 
Prophetic words from far away— 

It meant—as prophets always mean— 
Far more than by themselves is seen. 
It seemed to ears that caught the sound, 
“The boys * afar who gathered round, 
A winged courier in the air, 

A note of something like despair, 

The death-watch ticking in the room, 
To tell of swift, impending doom 

As long ago some martyr stood 
Undaunted ’mid the fiery flood— 

Brave Igoe stood, true to the last, 

Like martyr in the fiery blast— 

His hand upon the cosenns chord, 
To send the parting, faithful word— 
Brave watchman ! calling at his post, 
Though life and home and all were lost, 
Ere on the wire himself he swung 
Where his last click had sadly rung. 


It may be that another wire _ ' 

Was trembling through the night watch hightr— 

Some me: sweet for him had come, 

That told of light and love and home— 

“T cannot stay,” the parting word, 

Some far off call within him stirred. 

Good night ! good night |” to friends afar, 

The greeting of the morning star— 

Till where the broken body lay, 

The spirit freed, had gone away. 

—J. H. Curssert, in Mail and Express, 

Washington, D. C., December, 1889 


—~2ao-——— 
Telephone Methods in California, 

It is pretty well known that away out on 
the Pacific coust the telephone business is 
very successful. This is attributed by some 
to the excellent management and intellect of 
Vice-President and Genera! Manager John I. 
Sabin, whose company has managed to cor- 
ral all the telephone business of the Pacific 
slope that is under the dominion of the stars 
and stripes; aud others to the fact that 
people in that locality have become fully 
convinced of the importance and value of 
this great invention. 

Mr. Sabin was a receot visitor in the East, 
and on his return found the following notice 
pasted on the transmitters of the company at 
San Buena Ventura, Cal.: 


TO AVOID BEING KILLED READ THIS. 


1. Call Central Office by ringing your bell 
TWICE. 

2. As soon as you hear answer by your 
bell ringing, take down hand telephone and 
listen. The operator will say, ‘* What num- 
ber?” 

8, Give the number wanted, when you 
hear the response from operator 

4, Hang up your telephone and ring. As 
soon #s you hear the answering ring take 
down the telephone and talk away. 

NEVER ring bell with telephone off from 
hook. itisa waste of time, no one hears 


you. 
DON’T TALK TOO LOUD. 


Upon investigation, Mr. Sabin discovered 
that up to6 Pp. M., Nov. 18th, the manager 
of said telephone exchange had only, so 
far, occasion to shoot three men and one 
small boy, and as this would indicate very 
successful results from the above notice, Mr. 
Sabin has about decided that if this accom- 
plished manager succeeds in educating the 
subscribers before it becomes necessary to 
exterminate the entire lot, that the least he 
can do will be to make him a oa to the 
next Convention of the National Telephone 
Association. It is not thought that the 
Western methods of managing the telephone 
business will ever become popular in the 
effete East. 
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* * [tlooks now as though the electric road 
in process of construction at Milwaukee will 
have cars running by the first of the month. 


* * The Media, Pa., electric light plant 
is about completed, and the streets and stores 
of Media will be lighted by electricity in a 
few days. 

* « The Fort Scott (Kas.) Electric Light 
Company is putting in its 125 horse-power 
engine which is additional to the fine engine 
already in operation. 


* * A bill will be presented to the legis- 
lature this winter to create the office of city 
electrician for Cleveland, Ohio. This was 
agitated last winter, but it never reached a 
focus. 

* * Mr. C. R. Hosmer, manager of the 
Canadian Pacific Telegraph, Montreal, Can- 
ada, has returned from Halifax. His com- 
pany is opening a new line of wires from 
Montreal to Halifax and also from Montreal 
to Canso, where the commercial cable lands. 
The lines will be completed about the first 
of the New Year. 

* * There has been reccrdcd at the New 
Haven, Ct., town clerk’s office, by the 
Empire and Bay State Telegraph Company, 
a first mortgage bearing six per cent., for 
$500,000. The mortgage is fur the purpose 
of securing the Farmers’ Loan and Trust 
Company, of New York, who are marketing 
the bonds of the company. The bords are 
being sold for the purpose of building, 
equipping and operating the lines of tele- 
graph of the company. It is necessary that 
a public record of the mortgage should be 
made in each town that the lines pass 
through. 


* * An electrician has just patented some- 
thing as new as it is unique in the way of a 
clock. Aside from being a regular time- 
piece and daily calendar it is also provided 
with a system of keys making a double cir- 
cuit around the outside of the clock, the 
first one to dcnote the hour and minute, and 
the ether the day of the month. ‘The objeet 
is to furnish thereby a regulator for business 
appointments. For instance, if a man had 
an appointment at 9.10 o’clock this monning, 
he would turn the indicator to that time, 
and as well another to December 1. At the 
minute exactly this morning an alarm would 
be turned in, and would contirue torirg 
until stopped. The clock is the first of its 
kind in America, and has been viewed with 
cousiderable interest by the jewelry trace. 
i sea 
Damming for Power. 





A company is now being organized at 
Buchanan, Mich., with a capital stock of 
$50,000, which purposes to construct a dam 
in the St. Joseph River, at a point most con- 
venient to that place. 

It is claimed that 5,000 horse power can 
be obtained which will be electrically trans- 
mitted to both Buchanan and Niles, Mich. 

The project further includes the lighticg 
of the above-named cities, and a long circuit 
incandescent system which will include the 
city of South Bend, Ind. 

——__ 
“A Living Magnet.” 

On the 11th inst. a Baltimore, Md., youth 
will give an exhibition before the Scientific 
Association of the Johns Hopkins University 
of the remarkable magnetic power which he 
posscsses, This power enables him to make 
objects of considerable weight adhere to his 
finger tips, contact only being necessary. 

Prof. William Simon, of the Maryland 


College of Pharmacy, has developed what- 
ever strength and remarkable peculiarities 
the young man displays from the very 
smallest beginnings. 

He has called'the attention of a number of 
Baltimore’s medical specialists to the case, 
and all are at loss to give an adequate 
explanation. 








Electricity in Mining. 

In no field has electricity made more 
rapid strides than in mining. - For long 
transmission of power, economy, reliability, 
it is far superior to any other method now 
in the market. In many rich mining loca- 
tions, fuel is scarce and transportation very 
high, so that the use of steam power is un- 
profitable. If water is in the vicinity, 
intervening mountains or other obstacles are 
often in the way, and expensive canals, 
tunnelling or insurmountable grades pre- 
vent transmission of power, by the means 
now practiced, and many mines of great 
promise have been abandoned for the lack 


of au economical method of transmitting 
power, and this has been especially evident 
in {he West and South. By means of elec- 
tricity, power has been conveyed upwards 
of 15 miles or more with great saving, and 
as the power by electricity means an air line 
from point to point, it is very evident that it 
can be conveyed many miles, where the 
present means ure: entirely impracticable. 
Moreover, the wires can be carried into the 
mines, and connected with the various ap- 
pliances used, such us drills, pumps, cats, 
fans, etc., thus avoiding the necessity of 
carrying long lines of steam pipe, which are 
a source of great annoyance and unpleasant- 
ness in overheating mines in summer and 
freezing in winter. 

Aside from the ability to utilize cheap or 
wasted water power long distances away, or 
to economically transmit steam power from 
locations where there is cheap fuel, there are 
many advantages in the use of electrically 
transmitted power in miping districts, in its 
ready application to the work in hand. It 
is easily handled, can be applied at any 
angle and requires little attention. Electric 
motors are used in a great many mines of 
note in this country and those operators are 
unbounded in their praise, and one company, 
the Sprague, is pow making a specialty of 
this work. To show the immense amcunt 
of saving, the usual amount of power trans- 
mitted by the various methods now in use, 
where the distance is over 1,000 feet, is 
about 35 per cent. to 40, while there has 
been upwards of 73 per cent. of the gencr- 
ated power of the steam and water plau.t 
transmitted by electricity. Apparatus of 
all kinds are being manufactured, combined 
with the electric motor, such as drills, 
pumps, hoisting machines, etc., making a 
neat and compact appliance for any and all 
purposes. The installation of such plants 
costs Jess than other methods, and the 
great advantages of the electric system will, 
beyond a doubt, cause it to supersede many 
of the plants pow used in our larger mines. 
Where lighting plants are already installed, 
it isa very simple matter to place motors, 
thus utilizing any extra power which may 
be developed. In mines where no electric 
plant is used, the great advantages of com- 
bining light and power can be seen at a 
glance, and will no doubt be rapidly em- 
braced by the smaller operators. ‘The sys- 
tem is simple and pructical. It is economi- 
cal to build, operate and maintain. It is 
ubove mud ard _ floods ; can cross streams, 
canons. or marshes, and the cables are not 
affectcd by rain, snow or ice. Its perfect 
adaptation to mining work is such that its 
use in many localities would cause a large 
reduction in working expenses, and often 
make the difference between success and 
the want of it. It will pay operators of 
mines to investigate the electric system 
thoroughly. 
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Temporary Currents in Iron. 

Profcssor Trouton’s recent paper before the 
London Elcctricy] Er gineers, on‘* Temporary 
The:mo-Currents in Iron,” refers to currents 
arising in iron, and also vickel, in conse- 
quence of unequal temperature of different 
parts. lf an iron wire is heated in one place 
only, no currents are observed ; if the flame 
is moved, weak currents of less than 10 
millivolts appear as the two sides left and 
right of the heated place are no longer equal, 
but represent a thermo-junction. To make 
these currents more visible, Mr. Trouton 
coiled the wire to a circle of about one foot 
in diameter, and moved a number of Bunsen 
burners under the wire; the current is _re- 
versed on changing the direction of the 
motion and the effect decreases to a constant 
if repeated frequently. Mr. Newall believed 
that the temperature must be raised above 
the critical point, which Mr. Shaw doubted. 
If raised to the critical temperature a steel 
wire brightens more and more, then it re- 
mains unaltered or becomes darker and 
brightens again; when the flame is moved 
there is darkening in front and recalescence 
beltind: the tlame.. Sir Williams Thomson 
thought; that theté may .be such.currents 
irrespective of “the critical temperature, 


although he had been unable to observe’ 


them in 1860: 





Electrical Railways. 
BY C. J. KINTNER, C. E. 


To THE EDITOR oF ELEcTRICAL REVIEW. 

It is less than a decade since the proposi- 
tion to propel cars and other vehicles by 
electricity first received serious consideration, 
and the rapidity with which capital is now 
interesting itself in this important commer- 
cial line of invention should give anyone 
occasion to halt before accepting, as con- 
clusive, the many advantages claimed for 
almost equally as many systems of electrical 
propulsion now in vogue. 

The electrical propulsion of land vehicles, 
Or conveyances, may properly be divided 
into two generic heads, as follows : 

1st. Vehicles or cars, propelled by electri- 
cal motors, receiving their current energy 
from a central station, through the agency 
of current mains connected with one or 
more dynamo machines in such station. 

2d. Vehicles, propelid by elcctrical 
motors, receiving their current energy from 
storage batteries carried by the vehicles 
themselves, or by dummy engines, or motors 
attached thereto. 

The former class may again be divided 
into two distinct species, the first of which 
embraces all forms in which the current is 
received through the motor Iccated on the 
vehicle, through contacting devices, having 
sliding or bearing contact with underground 
mains; while the second includes all those 
forms having similar connection with over- 
head conductors. 

This latter form, owing to the unsightly 
presence of the ccnductors, together with 
their dangerous proximity to foot passengers, 
is undoubtedly out of the question in thickly 
settled con munilies ; while the underground 
system is open to the objection of enormous 
leakage, aud herce, often to a stoppage of 
the entire transit during the time search is 
being mace for the leak or short circuit. 

There is no question but that the next 
decade will ertirely annihilate these two 
forms of electric propulsion in large cities, 
for the reasons above indicated, and that the 
storage battery systems will ultimately pre- 
vail every where 

None of the objectionable features are 
found in the storage battery system, the 
greatest objection to this form of locomotion 
being the enormous weight of batteries 
required to drive the vehicle. There can be 
no question but that efficient storage batterics 
are now a matter of fact, and that, from 
past experience, they can be cconomically 
and commercially uscd for the purpose of 
car propulsion. 

This being assumed as true, the question 
then resolves itself as to the proper form of 
applying this source of energy most eco- 
nomically and efficiently. 

When the batteries are carried by the car 
there is an additional objection in the fact, 
that one cannot control the traveling public 
so as to give an equa! distribution of weight 
throughout the car, and it is often noticeable 
that a very large proportion of the weight 
will be found on either the front or rear 
platform, as best suits the convenience of 
this independent class of humanity. 

Under this condition of affairs the motor 
carried by the car is submitted to unnatural 
strains, and an unequal distribution of the 
traction upon the several wheels results. 
In consequence, the motor gearing soon 


needs repair. Such unequal distribution of 
load also causes the car to run very unstead- 
ily, and to hammer, or pound the track, 
thereby greatly increasing wear and tear. 

These are features which the average 
electrician, in the application of electrical 
power to railway propulsion, appears to have 
overlooked, and anyone who has traveled 
over the Fourth avenue route in this city, 
upon the Julien cars, must have noted the 
unsteady running of the motor, and the un- 
natural pounding of the wheels upon the 
track. ‘Time alone makes this element of 
wear and tear a very important factor in the 
expense account. 

it does not appear as though electrical 
engineers had, up to the present time, ex- 
ercised in the application of storage batteries 
to railway propulsion, that judgment which 
civil engineers have to use in the economical 
distribution of stresses and strains of loaded 
vehicles upon ordinary railways. 

It Would appear, at first,-tight;"as*though 
the cbjections which are above noted, con- 





cerning the locating of the batteries upon 
the car, would be obvious to anyone versed 
in the manipulation of loaded vehicles, 
wherein there ‘s a liability of n omeutary 
shifting of the lcad: There are s)stems, 
however. which, as yet, appear not to have 
gone into public use, wherein this very 
question has been very catefully studied by 
competent engineers, and the means require 
to avert the difficulties have been supplied. 
These systems will yet prevail, because they 
are based upon common. sense engineering 
principles. 

The solution of the problem of electrical 
propulsicn will, without doubt, result in the 
adoption of independent dummy motors, 
which carry the storage batteries and electric 
motors, the passenger vehicles being con- 
nected thereto as ordinary passenger cars 
are connecled to locomotives on steam: rail 
ways. 

When it is understood’ that with the 
dummy motor or engine properly con- 
structed, so that the four wheels thereof 
shall bear a fixed relation to the shortest 
curves in the track over which it is called 
upon to pass, and that the propelling elec 
trical motor shall be firmly secured to the 
framework thereof, with the storage battery 
equally distributed over the four wheels, 
then, and not till then, will the problem be 
completely solved. 

The advantages of such an arrangement 
are so apparent that they need but be men 
tioned to satisfy the most skeptical mind. 

In the first place, the load carried by the 
dummy motor need never exceed that of a 
car carrying an average load, and hence, the 
ordinary flat rail will always suffice ; 

Secondly, the load being equally distrib- 
uted over the several driving wheels, the 
best possible traction is had at all times, and 
with the least possible wear and tear to both 
the track and the motor ; 

Thirdly, the traction load is always evenly 
distributed, no matter what may be the 
condition of the load upon the drawn 
cars ; a very important mattcr, as every civil 
engineer will appreciate ; 

Fourthly, such a motor adapts itself at 
once to known forms of horse carg, and is 
capable of drawing one, two or more, accord- 
ing to the demands of the traffic ; 

Fifthly, when a motor is run into.the cen- 
tral station for a new installment of batteries, 
or for repairs, the traffic car can be taken by 
an additional motor ; 

Sixthly, the motors one, two, or more, may 
be utilized with snow ploughs, or for draw- 
ing freight cars, or for any Other purpose, 
leaving the cars to be utilized solely for 
passenger traffic; and in pruportion to the 
demand of the traflic, thus limiting the wear 
and tear of rolling stock to the absolute de- 
mand of the travel. 

The prophecy is here made, that within 
the next 10 years the contact systems of elec- 
trical railways will go out of use in thickly 
settled cities, for the reasons above named, 
and that a majority of street railways in such 
places will be operated by dummy motor 
cars, cafrying storage battcries and motors, 
with electrical connections for controlling 
the same, either on board the motor or on 
one of the drawn cars. 

Railway compunies, before. accepting 
figures given by the promoters of the various 
systems of electric propulsion, should weigh 
well the evidence, and should learn that 
merely because an inventor economizes upon 
horse-power traffic for a limited time, as 
made evident by an actual showing of 
figures, it is not necessarily true that in the 
long run the fact would ensue. ‘They 
should compare well the outputs, compare 
the percentages of gains and losses, and only 
by a long continued series of such com- 
parisons base a conclusive sanction upon 
such representations. 

‘*Rome was not built in a day,” and while 
there is no doubt but that electric propulsion 
has come to stay, there is a grave doubt 
generally as to favorable electrical efficiences 
as compared with horse and cable car propul- 
sion, when we reckon from the coal to the 
cash box. 





Some Interesting Figures. 

The Safety Electric Light and Power 
Company, of New York, has issued a cir- 
cular relative to changing its name to the 
United Electric Light and Power Company. 
The circular says: ‘‘ By the exercise of an 
option which was in force at the time of the 
issuance of that circular, the company bas 
acquired the contro], on -very favorable 
terms, of $550,000 out of the $1,000,000 of 
the capital stock of the Brush Electric Ilumi- 
nating Company, New York City. 

** We will, by the holidays, be supplying 
from our stations almost 4,000. arc lights 
and more than 25,000 incandescent lights, 
yielding an income of between $900,000 
and $1,000,000. The demand for light and 
power has been greater thap we have been 
able to supply, and, to meet the present 
requirements of our. business, additional 
machinery for 20,000 incandescent lights is 
pow being installed. Our station buildings 
have af capacity for 6,000 are, lights and 
100,000 incandescent lights.” 
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New Are Machine of the Westinghouse 
Company. 

Owing to the fact that the arc light is rap- 
idly becoming the recognized methed of 
street lighting in the cities and towns 
throughout the entire country, it is natural 
that a great many electricians have devoted 
their attention to an improvement Of the arc 
light system. The great aim in the develop- 
ment of the arc light system has been to 
improve the dynamo and make it capable of 
producing a larger amount of generative 
power than it has done heretofore. 

The Westinghouse Electric Company, 
after a number of experiments, has at last 
been successful, and the arc light machine 
represented in this cut has been the result. 

The new arc light machine is the develop- 
ment of the Waterhouse dynamo, which is 
recognized as one of the best known to-day, 
For ability, durability and general serviceabil- 
ity the new machine ranks with the best. It 
is distinguished for extreme simplicity and 
substantiality of construction. 

It is a direct-current dynamo made to run 
50 lamps, but in an emergency it will be 
found capable of running as high as 75 
lamps. Any standard arc lamp can be used 
in connection with this machine. The char- 
acteristic peculiarity of the dynamo lies, of 
course, in its construction, in which ‘the 
Gramme-ring type of armature is utilized. 
It is made perfectly self-regulating and will 
rup equally well on one iamp or more to the 
maximum capacity. 

This new machine is especially suitable of 
course for central stations supplying a large 
area, 

Prof. Henry Rowland at the Electric 
Light Convention. 

The presence of this distinguished scien- 
tist at the Kansas City Convention of the 
National Electric Light Association will be 
hailed with pleasure by all, and the method 
of receiving the full benefit of his keen in- 
tellect and wide information, as outlined 
below, strikes us as a very good one. Prof. 
Rowland is a scientist among scientists, 
thoroughly independent and unprejudiced, 
We think his last public appearance in elec- 
trical circles was at the opening of the Elec- 
tric Club, New York, when he delivered a 
masterly essay on ‘‘ Faraday and His Dis- 
coveries,” and gave electrical people more 


information about Faraday and his great 


works than had ever yet appeared. 

The circular sent out by the National 
Electric Light Association to its members 
is as follows : 

«Prof. Henry A. Rowland, of the Johns 
Hopkins University, has, in the interest of 
scienee, consented to attend the next Conven- 
tion of the National Electric Light Associa- 
tion, to be held at Kansas City, February 
11-14, 1890. 

‘‘In order that the visit of this distin- 
guished scientist shall be of the greatest ser- 
vice to the members of the Association, you 
are requested to address a letter to me stating 
in as short form as possible the most diffi- 
cult electrical problem or problems which 
you meet with in your investigations or the 
conduct of your electrical business. It 
would also be well to state what feature of 
your business is the least economical or effi- 
cient, and why; also where the greatest 
economy could be effected if the difficulty 
could be overcome. The answers to this 
letter will be digested and the digest sub- 
mitted to Prof. Rowland as the basis upon 
which to found his remarks before the Con- 
vention. 

““If the members will answer this letter 
promptly, we feel sure that Prof. Rowland’s 
suggestions for overcoming the difficulties 
which present themselves to practical men, 
will be of incalculable value. Respectfully, 

‘ALLAN V. GARRATT, Sec. and Treas.. 

“18 Cortlandt Street, New York.” 
Ee 


Water Color Paintings not in Danger 
from the Electric Light. 

Our readers will remember that we 
recently published an article by a corres- 
pondent of a paper in England, who 
wrote to caution those possessing valu- 
able water-color paintings against placing 
the electric lampsin close proximity to their 
pictures, as he believed that the new illum- 
inant was sufficiently powerful to cause 
some of the more delicate pigments to fade 
to a greater or less degree. He considered 





that water colors that are safe in diffused 
daylight are not so when exposed night after 
night for many hours to the active white 
light of electricity close at hand. From the 
public discussion which followed this state- 
ment was evolved the fact that when day- 
light and an incandescent lamp of equal inten- 
sity, as measured by the shadow test, are com- 
pared for active power, daylight is far more 
powerful. To set this point at rest two 
sheets of sensitive (chloride of silver) paper 
for photographic prints were exposed, one 


to weak diffused daylight on a wall, and the. 


other immediately under an incandescent 
lamp (16-candle) with an opal reflector on 
the top of it. The lamp was adjusted to 
give about the same depth of shadow as the 
daylight. The half of each paper was pro- 
tected from the light for comparison. After 
four hours the one exposed to weak daylight 
was considerably colored on the exposed 
half, and the other paper under the electric 
light showed absolutely no difference be- 
tween the exposed and protected parts. The 
idea, therefore, that the light from an incan- 
descent lamp is more dangerous than diffused 
daylight to water-color paintings can hardly 
be supported ; it is certainly less active to 
photographic paper. Chloride of silver 
paper can be toned and finished under a 
bright light from an incandescent lamp, 
without being in the slightest degree affected 
by it. 





—— The Brush Electric Light and Power 
Company, of Savannah, Ga., T. P. Keck, 
superintendent, in addition to a five-year 
contract which they have with the city and 
which does not expire until January Ist, 
1891, they have been awarded another four- 
year contract for 200 1,200 candle power 
lights at $20,000 per year. This later con- 
tract goes into effect January Ist, 1891. 


—— The McKeesport, Pa., Light Com- 
pany has elected the following board of 
directors: Dr. T. L. White, Henry Reiber 
and Thos. Reynolds for McKeesport, and J. 
H. McClements and the manager of the Edi- 
son light plants in this State for the Edison 
interests. The directors organized and 
elected Dr. T. L. White, president; L. G. 
Reiber, secretary, and John K. Skelly, trea- 
surer. All of the operators were re-elected. 


—— Mr. Edward D. Blackwell, for the 
past nine years cashier of the Montpelier, 
Vt., National Bank, has tendered his resig- 
nation, to take effect Dec. 31, and accepted 
a position with the Thomson-Houston Elec- 
tric Company. Mr. Blackwell has been 
actively identified with several Montpelier 
business enterprises during his connection 
with the bank, of which Hon. James R. 
Langdon is president, and as officer of the 
Standard Light and Power Company, of 
Montpelier, has had business relations with 
the Thomson-Houston Company. 





ImpROvED Arc Moror OF THE WESTINGHOUSE COMPANY. 


—— The enterprise of the Chicago, Mil- 
waukee & St. Paul Railroad Company 
in introducing the electric light on its 
trains, calls attention to the fact that more 
progress has been made in Europe in this 
direction than in the United States. The 
Midland Railroad, in England, and several 
French and Swiss lines, are successfully oper- 
ating electric lights on their cars. Three 
systems are in operation in: Europe: the 
storage battery, the dynamo run by belting 
and gearing fron: the car axle, and the 
dynamo run by at engine carried either in 
the baggage car or in a special car. When 
railway cars are heated by steam, and the 
electric light has supplanted the oil lamp, 
traveling in winter will be divested of one 
great danger—that of being roasted in a 
splintered car in the event of an accident. 
The car lamp is a source of danger all the 
year round, but as cremations on the rail 
have generally occurred in the winter, the 
danger of the car lamp is generally associated 
with that of the car stove. In the East the 
car stove is becoming obsolete. The change 
in obedience to law has not been brought 
about as rapidly as some impatient reformers 
have desired, but as fast as the railways have 
become convinced of the feasibility of a sys- 
tem of steam heating, steam has been intro- 
duced. Railroad companies everywhere 
recognize the fact that they will have to pro- 
gress according to the demands of the 
people in the matter of heating and lighting 
their cars. 





W. C. Clark, San Francisco agent of 
the Westinghouse Incandescent Electric 
Light Company, was recently paid $27,000 
by the Hip Tuck Jen Company, of 713 
Commercial street, upon a $65,000 plant 
now en route from the east to China for the 
Canton Electric Light Company. The plant 
is as complete as any in America, and iv- 
cludes a 260 horse-power engine and 2,600 
lights. J. F. Donahue, superintendent of 
the Chinese Company, says that he will take 
with him 10 skilled mechanics upon a three 
years’ contract to operate the plant. 





—— Among the recent orders of the 
Mather Electric Company, of Manchester, 
are the following: P. A. Marquam, Port- 
land, Oregon, 800 lights; Jones Brothers 
Electric Company, Cincinnati, O., 1,000 
lights ; Endicott Building, St. Paul, Minn., 
2,150 lights; Howland’s Mills, New Bed- 
ford, Mass., 650 ; Evelyn Flats, New York, 
500 ; Soldiers’ Home, Grand Rapids, Mich., 
600 ; Nashua Card and Glazed Paper Com- 
pany, Nashua, N. H., 400; Border City Mills, 
Fall River, Mass., 600; James Bancroft & 
Sons’ Company, Rockford, Del., 800; 
Keasbie & Mattison, Ambler, Penn., 400; 
Knowles Loom Works, Worcester, Mass., 
400; Coolidge Building, Boston, Mass., 
400. Besides these, the factory has received 
orders for about 50 plants varying in size 
from 25 up to 400 lights. The business this 
year will show a handsome increase over 
that of last year. 








—— The Thomson-Houston Electric Com- 
pany, of Atlanta, Ga., will erect an electric 
light plant at Griffin. 


—— New England capitalists it is said 
will invest $200,000 in an electric plant to 
run the mines at Joplin, Mo. 


—— Dowagiac, Mich., has awarded the 
contract for lighting the city by electricity 
to the Westinghouse Company. 


-— The Cynthiana, Ky., Electric Light 
and Power Company has let contract for an 
electric light plant to the Thomson-Houston 
Electric Company, of Boston, Mass. 


—— The Thomson-Houston system of 
electric light is now being introduced into 
Charles City, Iowa, and is expected to be in 
operation in the course of a couple of weeks. 





The Crawfordsville, Ind., electric 
light and gas works have been bought by a 
New York syndicate for $105,000. The 
same combination owns the water works at 
that place. 





The work of putting up the electric 
light at Jeffersonville, Ky., has commenced, 
Chief Electrician Hackett, of Cincinnati, is 
in the city, and he promises to have the plant 
complete and the city lighted with electricity 
by Christmas time, . 


-—— Mr. Patrick Fahey, superintendent 
of the Boston Electric Light Company, states 
that his company had five circuits burnt out, 
and that he estimates the company’s loss 
from the recent fire, at between $2,000 and 
$3,000 on wires and fixtures. 





Superintendent Miller, of the Bloom- 
ington (111.) Thomson-Houston Electric Light 
Company, has just placed in position a new 
alternating dynamo, with 500 light capacity. 
his new dynamo has been added to the plant 
to meet the increased demand for light. 


—— Crookston, Minn., and Dowagiac, 
Mich., are about to establish an incandescent 
light plant for 750 lights each. The con- 
tracts for furnishing the central station ap- 
paratus for alternating current system were 
awarded to the Westinghouse Electric Com- 
pany. 


— To judge by appearances, the electric 
light system in the Jamestown (N. Y.) 
Worsted Mills is all that was expected or 
desired of it. Two Edison dynamos have a 
capacity of 1,100 incandescent lamps, of 
which about 900 are now in use in the big 
mills. ‘The Edison Company has spared no 
pains to make the plant as perfect as possible. 


—— During the past weck the following 

sales of the Wood are apparatus has been 
made by the New York office of the Fort 
Wayne Electric Company : Manhattan Elec- 
tric Light Co., Manhattan, Kansas, 25 lights; 
Oswego Electric Light and Power Company, 
Oswego, N. Y., 240 lights ; Vancouver Elec- 
tric Railway Co., Vancouver, B. C., 180 
lights. 
A report by M. Hippolyte Fontaine 
states that the first practical and permarent 
electric light installations were made in 
several French workshops in the winter of 
1874-75. In 1878 the electric candle and the 
regulators in series introduced the employ- 
ment of the voltaic arc into shops and public 
streets, and in 1880 the incandescent lamp 
gave electric lighting the entree into private 
houses. The latest documents at hand show 
that a motive power of nearly 1,000,000 
horse-power is now converted into electric 
light, corresponding to a total intensity of 
about 200,000,000 normal candles; that the 
number of central stations exceeds 1,500 and 
that of private installations 10,000, and that 
the capital sunk in electric lighting amounts 
to more than 1,000,000,000 francs. The 
United States has more electric lights than 
all the rest of the world. 
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OUR LONDON LETTER. 


PROGRESS IN ELECTRICAL INVENTION— 
IMMENSE DYNAMOS—STATUE TO OHM— 
THE GILBERT CLUB, ETC. 








Ours is a great power, human beings of 
to-day, mighty inheritors of knowledge stored 
up through ages, the magnitude of the labors 
of centuries to contemplate and proud posses- 
sors of that first great goalin the carrying 
out of any work, the knowing on what point 
to begin, and from the failures of our prede- 
cessors what it is we must avoid. Heirs of 
the past the ground is ready, 1t is for us to 
sow good seed, and though we may never 
reap, still to pass forward to our descendants 
the task, furthered a good stage, which we 
received from those who preceded us, how 
to better the social as well as the moral 
condition of our fellowmen. Every day 
sees some advance, there must be a con- 
tinual progress in all arts and in every 
science, stagnation is an impossibility. I 
am no laudatori temporis acti. I am 
no believer in the wild hopes of visionary 
dreamers that the golden age is near, or so 
long as this world andits human nature 
exists, even possible ; but neither can I alto- 
vether agree with the gloomy doubts of one 
whois in much a philosopher that it isa 
matter of great doubt ‘‘ whether all the ma- 
chines and inventions of mankind have ever 
yet lightened the day’s labor of any one hu- 
man being. 

In no science has such progress been 
made of late years in this country as in elec- 
tricity, and it is a matter of wonder to notice 
the varied uses to which this mighty power 
is now being put. At the gold fields by an 
electrical treatment of the ore the gold is 
being separated from the tailings, and by one 
system (Cousin’s) 90 per cent. of the gold has 
been obtained. For medical purposes by the 
application of high tension currents, five 
cases of cancer have recently been cured, the 
patients having previously been operated 
upon by the surgeons and given up as hope- 
less. Sewerage is now being electrically 
deposited at Cross Ness, and metals are being 
treated by the Elmore process, which was 
introduced by Messrs. Woodhouse & Rawson, 
Limited, for making copper articles and 
which has proved in every way successful ; a 
similar process for zinc is about being intro- 
duced and for which a like result is expected. 

The first ordinary general meeting of the 
Woodhouse & Rawson United Company, 
Limited, was held last week andthe chairman, 
Sir Rawson W. Rawson, was able to speak 
in .the most hopeful way of the pros- 
pects of the company. There has been 
a further issue of ordinary and _prefer- 
ence shares and the debentures of the com- 
pany, the former at a 5s. premium and the 
debentures at £2 premium. The shares of 
other electric companies having risen so 
greatly since last July, the field covered by 
this company being so large and the director- 
hood being a powerful one, it is not surprising 
that the issue was rapidly taken up. 

From the 1st January next the galleries of 
the British Museum will be open from 10 
A. M. to 10 P.M, the electric lighting being 
now ready, new machinery having been put 
in and tested. 

Messrs. Laing, Wharton & Down, who 
are the representatives of the Thomson- 
Houston Electric Railway Company, have 
issued a very concise and clear pamphlet 
showing their system. The main conductor 
is overhead and three methods are employed 
for supporting. Mr. W. 3S. Graff Baker has 
come over to England to personally superin- 
tend the ‘‘ energetic introduction,” and the 
splendid testimonials received from Ameri- 
can companies should help him in his en. 
deavors to show the interested people of this 
country the many advantages of electric 
traction. 

The new works of the Electric Construc- 
tion Corporation, Ld. (late Elwell-Parker, 
Ld.), at Bushbury, near Wolverhampton, 
have been commenced and are expected to 
be ready for occupation about June next. 
The contract which was for £40,000 has 
been secured by Mr. Henry Lovatt, a local 
contractor. The works will be of a most 
extensive character, complete and self-con- 
tained in every particular, and there will be 
a siding to connect with the London and 
North Western Railway Company. 

The Institution of Electrical Engineers 
have decided to hold a special meeting in 
Edinburgh before or immediately after the 
British Association’s Congress at Leeds, 
which will secure the attendance of at least 
some of the leading members of the Institu- 
tion at the Edinburgh Exhibition. The 
misunderstanding which has existed between 
the electric trade and the Exhibition author 
ities has now been set right, and the council 
of the Exhibition has shown its desire to act 
in a conciliatory and business like manner. 
While free space cannot be granted to elec- 
trical exhibitors, any balance remaining after 
the satisfaction of all lawful demands will 
be devoted to their reimbursement; current 
would be supplied free to any exhibit . if 
required, and the Exhibition would under- 
take the insurance of exhibits. 

Messrs. J. K. Fahie & Son are carrying 


of Mr. Richard Burke, the Master of the Tip- 
perary Hounds, Grove House, in the County 
of Tipperary. A vertical steam engine, Elwell- 
Parker dynamo and a set of accumulators to 
run about 100 lamps, will be used for light- 
ing not only the dwelling house, but. the 
outhouses, stables and kennels, in addition. 

About £1,200 having been collected 
throughout Germany, England, France, 
Austria, etc., a statue is to be erected to the 
famous Ohm, at Munich. In the event of a 
surplus, another memorial will be erected at 
Erlangen, where he was born more than a 
century ago. 

At Berlin business men are pressing for 
ward the regulation of public clocks by 
means of electricity, and a large number 
more have lately been fixed to be controlled 
by the Berlin Observatory. The clocks are 
pneumatic, but the apparatus is set in motion 
by an electric current transmitted through 
the telephone wires. It is claimed for the 
system that it is much less expensive and 
easily applicable. 

Four enormous dynamos for the use of 
the two large central stations in Berlin are 
now being constructed at the works of 
Messrs. Siemens & Halske, at Charlotten- 
burg. They are each of 1,000 horse power 
and capable of feeding 10,000 glow lamps. 
The machines are composed of a fixed 
cruciform electro-magnet with rotating 
ring-shaped armature over three meters in 
diameter. The London Standard states 
that a contract has been signed between the 
Commune of Rome and the Anglo-Roman 
Gas Society for the electric lighting of 
Rome and its suburbs. Seven hundred and 
six gas lights are to be replaced by 167 elec- 
tric lights, the increased expense of which 
will be nearly 26,000 francs annually. 

Following out the idea of an English 
company, who some years since fitted up 
the ‘‘Great Eastern” as an exhibition of 
one of the largest of the North-German 
Lloyd steamers and having three decks, is 
now being arranged in eight exhibition 
rooms and displaying samples of the various 
industries of Germany. There will also be 
music, dining and smoking rooms, and the 
vessel will be heated with steam and lighted 
throughout by electricity. Unlikethe‘‘ Great 
Eastern,” which was made stationary, the 
present enterprise will go round the world 
stopping at 80 different ports. 

Through the courtesy of Messrs. Ashurst, 
Morris & Crisp, of Old Jewey London, 
who are the solicitors ucting for the pro- 
posed central London electrical. railway, I 
am able to give you some interesting par- 
ticulars. Both lighting and working will 
be done by electricity. One terminus will 
be at Queen’s Road, Bayswater, and there 
are to be stations near the Marble Arch, the 
General Post Office and the Royal Ex- 
change ; the line finally joining the city and 
Southwark subway about Arthur street, 
West. Two iron-bound tunnels are to be 
built so far beneath the surface that there 
will be no interference with the sewage 
arrangements or the water or gas pipes, and 
even while the work is in progress the traffic 
on the line of route will not be in the small- 
est degree hindered. So immense an under- 
taking is not to be comprehended in a 
moment, and at the present time public 
feeling would appear to be in opposition to 
the scheme. Last Tuesday the subject was 
brought before the meeting of the City 
Commissioners of Sewers at the Guildhall, 
and several members having expressed them- 
selves as being strongly opposed, the matter 
was finally referred to the Street Committee. 

The work of the Chelsea Electricity Supply 
Company, Limited, having very greatly in- 
creased, a further issue of ordinary shares 
is announced. 

At the last meeting of the Institution of 
Electrical Engineers, a paper was read by 
Mr. K. L. Murray ** On the Lighting of the 
Melbourne Exhibition.” 

On November 15th at the Physical 
Society, Professor Reinold, F.R.S., the 
president in the chair, Mr. Enright, re- 
sumed and concluded the reading of his 
paper ‘‘On the Electrification Due to the 
Contact of Gases with Liquids.” Mr. Herbert 
Tomlinson, F.R.S., then gave a paper ‘‘ On 
the Effect of Repeated Heating and Cooling 
on the Electrical Resistance and Tempera- 
ture Co-efficient of Annealed Iron.” 

An association is about being formed and 
to be named the *‘ Gilbert Club,” with the 
object of bringing out an English edition of 
Dr. Gilbert’s ‘‘ De Magnete,” and to repro- 
duce the folio edition of nearly three cen- 
turies ago. The tercentary of the ‘‘ Col- 
chester philosopher” is also to be organized 
in a fitting manner for next year. The club 
is to be very exclusive, but among those 
who have consented to become members 
may be mentioned Sir William Thomson, 
Sir David Solomons, Lord Rayleigh, Pro 
fessors Tyndall, Riicker, Forbes and Rein- 
old, and Messrs. W. H. Preece and Latimer 
Clark. The first meeting is to be held on 
the 28th inst. at the Society of Arts, and the 
honorary secretary is Professor Silvanus 
Thompson. 

The employés of the National Telephone 
Company, Limited, held their annual supper 
in Glasgow last week, and the chairman, Mr. 





out an extensive installation at the residence 


D. Sinclair, in a short speech gave some in- 





teresting particulars in regard to the com- 
pany’s working. The company was formed 
in Glasgow some 12 years ago and has now 
in that city 3,134 subscribers, having in the 
course of last year put on 548 new wires. In 
Glasgow there were 30 exchanges, the total 
length of wires being 3,440 miles, last year’s 
increase being 1,000 miles. . Through Great 
Britain the company had 26,632 subscribers. 
using 32,040 miles of wire, with a daily 
average for calls of 230,688. In Glasgow the 
average of calls was 30,341, or for each sub- 
scriber 9.86 calls. 

The 100 guineas prize which was offered 
two years ago by our esteemed contemporary 
Industries, has at last been decided to have 
been won by Messrs. F. 8. Anderson and 
J. O. Girdlestone for their design of the 
‘‘ Agir” motor. In makivg a decision be- 
tween the two best designs, it became neces- 
sary to build two 10 horse-power motors, and 
these were tested at the Silvertown Works 
of the India Rubber, Gutta Percha and Tele- 
graph Works Company, Limited. The prize 
motor is designed to work with a current of 
150 volts, weighs 985 Ibs. and is a two-pole 
series wound machine. 

A new electric railway is proposed in 
Buda-Pesth and it is expected the system 
favored by the government will be that of 
M. Zipernowski. The novelty is in the 
method of switching the cars at junctions, 
and the distributing leads are arranged under 
the road in concrete conduits. 

The October Board of Trade returns of 
exports of electrical apparatus. etc., show a 
very considerable movement during the last 
month, and from January Ist to October 
3ist have doubled in value the correspond- 
ing exports for last year, and are nearly 25 
per cent. more than in 1877. 

CHARLES FFRENCH. 

London, Nov. 10th. 
+o-—eo 
- Electrical Counting Machine Wins. 

A commission recently appointed by Mr. 
Robert P. Porter, superintendent of census, 
at Washington, for testing the different 
methods of tabulating census data, has re- 
sulted in favor of Mr. Herman Hollerith’s 
electrical method. 

There were two other contesting methods, 
the ones in question being submitted, re- 
spectively, by Messrs. William C. Hunt and 
Charles H. Pidgin. 

To test these various methods, four enum- 
eration districts in the city of St. Louis, 
selected from the re-enumeration in 1880, 
were chosen. These districts contained 
10.491 inhabitants. Each contestant was re- 
quired (u) to transfer the information from 
the schedules to cards er chips ; (b) to tabu- 
late this information in the form of a table 
for the purpose of testing the rapidity of the 
methods, and (c) to tabulate in the form of 
extended tables for the purpose of testing 
the capacity of the methods. 

The test was begun early in October, and 
on November 11th Messrs. Hollerith and 
Hunt having completed the test of their 
methods, and Mr. Pidgin’s test being so far 
advanced that all desired information could 
be furnished, it was decided to suspend fur- 
ther work and consider the results. 

After due consideration of these results, 
and in consideration of its superior merits of 
rapidity and accuracy intabulating, the com- 
mission recommend the Hollerith system. 
The following shows the difference in the 
three systems in point of time occupied in 
transcribing: By punching, Hollerith’s 
method, 72 hours and 27 minutes. Onslips, 
Hunt’s method, 144 hours and 25 minutes. 
On chips, Pidgin’s method, 110 hours and 
56 minutes. 

Time occupied in tabulating for the form 
of table selected as a test of speed : By the 
electrical machine, Hollerith’s method, 5 
hours and 28 minutes. By sorting slips, 
Hunt’s method, 55 hours and 22 minutes. 
By sorting chips, Pidgin’s method, 44 hours 
and 41 minutes. 

—_——_ao—_—_—— 


A Deep Hole, 


The deepest bore hole in the world, claimed 
at different times for a number of places, is, 
according to a German contemporary, at 
Schladebach, a small German village near 
Leipsic. ‘It measures 1,748.4 metres, or 
about 5,735 feet. The time expended in 
boring to this depth amounted to six years, 
at a cost of $52,500. A peculiar experience 
encountered in connection with this and 
other deep holes in different parts of Ger- 
many, is that the observed temperatures, 
while steadily increasing with the depths, 
show a smaller ratio of increase in the lower 
strata. 





The Comparative Merits of Continuous 
and Alternating Currents for 
Central Station Working. 


We stated some time ago, says The Tele- 
phone, that the question of central station 
lighting in Frankfort-on-the-Main, which 
had heen decided in favor of alternuting eur- 
rents, had, by the municipality, been re- 
ferred back to a committee appoiuted for the 
purpose. The most prominent members of 
the committee were the well known electri- 
cian, Prof. Dr. Kittler, of Darmstadt, and 
the city architect, Mr. Lindley. The final 
decision was again given in favor of the al- 
ternating current, and the Zipernowsky sys- 
tem of alternating dynamos and transformers 
will now be adopted. There can be no 
doubt that the decision was arrived at after 
an impartial and most exhaustive examina- 
tion of the bearings of the case, and we have 
repeatedly expressed our opinion that the 
employment of alternating currents may 
recommend itself in many cases from reasons 
of local conditions and requirements; at the 
same time we are more than ever convinced 
that, taking the two systems at their respec- 
tive merits, the continuous current ought to 
be used wherever there are no insurmount- 


able obstacles either of expense or of installa- 
tion. This question is becoming of daily 
greater importance since the electric light 
industry has at last in this country, too, 
shown fresh signs of activity. We cannot 
do better than acquaint our readers with the 
opinions on this subject expressed by a Ger- 
man authority, Prof. Riihlmann, in the 
Elektrotechnische Zeitschrift, August, 1889. 

There can be no doubt the employment of 
an alteraating current of high potential 
presents that great advantage that even large 
towns can be supplied with electrical energy 
from one single station situated at some dis- 
tance. The concentration effected by this 
system permits an economical production of 
energy by means of large machines; it 
enables the work to be carried on with a 
comparatively small staff, and the station to 
be erected in a favourable locality where coals 
and water are easily procured, and ashes, 
cinders, aad condensation water can easily 
be got rid of. And, further, the regulation 
of E. M. F. presents but little difficulty in a 
system of alternating machines and -trans- 
formers ; accidential variations of current 
consumption are more easily balanced in a 
large installation than in a small one. 

On the other hand, it cannot be denied 
that the faitber remote the station is from 
the place of consumption, the greater the 
difficulties of working and of administration; 
further, that in large towns which are di- 
vided in two parts by wide rivers, the in- 
stallation of special stations on eitber side of 
the river will be found more advantageous, 
and also that the inconvenience to the neigh- 
borhood arising from the establishment of a 
central station is not nearly so great as, for 
instance, the nuisance created by a railway 
station. In all towns of large or moderate 
size, provided there is no water-power avail- 
able. the saving effected by the alternating 
system in copper couductors will be more 
than outweighed by the cost of transformers. 
Even the comparative cheapness of building 
ground outside a large town veed not be 
taken into serious consideration, because 
experience has shown that a central station 
can be installed in the back premises or in 
the yard of large warehouses or similar 
buildings. The first and most essential con- 
ditions to be fulfilled by a central station 
are : 


SECURITY OF LIFE AND PROPERTY AND 
RELIABLE WORKING. 


Now, there cannot be the least doubt that 
the employment of high potentials in the 
mains is not without danger. Unless we are 
prepared to suffer a large loss of energy in 
the transformer, we are obliged to use rela- 
tively thin insulating layers between the 
primary and secondary conductor. A per- 
foration of this insulating layer, and a 
consequent entrance of a dangerous potential 
into an inhabited dwelling, may therefore 
take place under certain unfavorable condi- 
tions. Of the many safety devices which 
have been proposed for the prevention of 
such accidents, none has yet stood the crucial 
test of practical application. However, a 
whole series of untoward circumstances 
must concur to cause a fatal accident, and 
the drawbacks of the alternating system on 
that score cannot be considered very serious. 
A much more serious risk seems to be that 
of the laborer working underneath the street, 
and who may, by a blow of the axe, lay 
bare a portion of a conductor conveying a 
current of high potential. It is a well- 
known fact that such work beneath the 
streets is continually being carried on in 
large towns, and carried on by men who are 
totally ignorant of any danger arising from 
currents of high potential, and the possi- 
bility of accidents arising from this source 
must, therefore, not be lost sight of. 
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It seems to be universally recognized that 
economical working of cen‘ral stations is 
impossible without 


PARALLEL CONNECTION OF MACHINES OF 
DIFFERENT SIZE. 


That this parallel connection of alternat- 
ing machines of equal size and identical con- 
struction is possible, cannot be doubted ; and 
yet it seems as if the difficulties of this con- 
nection had not completely disappeared, 
since Ferrantiin his Deptford station does 
not propose to avail himself of the great ad- 
vantages of the parallel arrangement. It is 
also known that the attempt made by Messrs. 
Ganz & Co.,in the presence of Prof. Kittler, 
to connect in parallel their alternating ma- 
chines at the Rome central station gave alto- 
gether unsatisfactory results. Zipernowsky, 
the electrical manager of Ganz & Cov., in 
order to tacilitate parallel connection, had 
even reduced the number of alternations to 
42 per second. Mordey’s experiments, too, are 
notaltogether convincing, because they were 
made with two entirely identical machines. 
Also the frequent breakdowns at the small 
alternating station of Marienbad, in Bohemia, 
even as recently as the spring of the year, 
are ascribed, whether justly or not, to the 
difficulties encountered in the parallel con- 
nection of the Ganz alternators. 

Although we are convinced that parallel 
connection of alternators of different size is 
possible, even for practical purposes, yet it 
mast be stated that until quite recently the 
difficulties had not been completely overcoine, 
and that no solution of this problem, indis- 
pensable as this solution is for central station 
working, has as yet been published. 


LOSS OF ENERGY IN THE TRANSFORMERS. 


That this loss is relatively small is well 
known, as is also the fact that the percentage 
of these losses increases when the trans- 
formers are not fully loaded. At full load 
the loss of energy is about six to eight per 
cent. (provided the primary and secondary 
wires are separated by an insulating layer of 
sufficient thickness), while this loss is 
increased to 15 per cent. when the trans- 
former works at one-third of his maximum 
load only. Now, since all apparatus in a 
central station, and therefore also transform- 
ers, must be arranged in such a manner as to 
satisfy even a considerable additional con- 
sumption, and since the average consumption 
hardly amounts to 15 per cent. of the possible 
maximum output, the working during the 
greatest part of the year will be carried on 
with a loss of energy compared to which the 
loss incurred in a continuous current system 
during the short periods of maximum con- 
sumption is but slight. 

On the other hand, it must be admitted 
that the diminution of loss with increasing 
load in the transformer system makes up to 
a certain extent for the larger number of 
motors and dynamos required in this system 
to produce the same effect as with continuous 
currents. 

A partial switching off of transformers 
during the time of small consumption may 
be feasible ; whether it can be done in prac- 
tice without great difficulty, with apparatus 
working at a potential of 2,000 volts, we 
have as yet no means to ascertain. 


LIGHTING WITH ALTERNATING 
CURRENT. 


ARC 


It has lately been asserted by interested 
parties that the arc light obtained with alter- 
nating currents is hardly, if at all, inferior to 
that obtained with continuous currents. The 
fact, however, that in a continuous current 
arc lamp the positive carbon is hollowed out 
in form of a crater, and that in the interior 
of this crater a larger surface is heated to a 
higher temperature, will always have this 
consequence, that continuous current arc 
lamps radiate the light, not only in a direc- 
tion particularly favorable for use, but also 
that for the same amount of expended 
energy a larger quantity of light is pro- 
duced by these lamps than by arc lamps 
driven with alternating currents. Measure- 
ments which have lately been made, and 
whose publication is promised at an early 
date, show that at equal expenditure of 
energy an alternating current arc lamp only 
gives about 66 per cent. of the mean spher- 
ical light intensity of a continuous current 
arc lamp. At an angle of 40° to 50°, a lamp 
of the latter kind gives three times as much 
light as an alternating current one expending 
the same energy. 

It is possible, by fixing proper reflectors 
above the arc lamps and by using two car- 
bons of different diameter, to increase the 
efficiency of the alternating current lamp, 
yet it must always be taken into considera- 
tion that to obtain the same light effect 
with this later kind of lamp as with contin- 
uous current ones about 30 per cent. more 
of electrical energy must be expended. 

Taking the case of the Berlin stations, 
where nearly one-half, and of the Elberfeld 
ove, where about one-third of the energy 
produced is consumed in arc lamps, this in- 
feriority of the alternating current is of very 
considerable account in calculating the size 
of the instaliation and the working expenses, 
and consequently also in the prices. to be 
charged to the consumer. 








ELECTRO-MOTORS. 


The present tendency in Germany seems 
to be that municipal bodies erect their own 
central stations, and work them not so much 
for making any profit out of them as for 
conferring a benefit upon the consumer, and 
in these schemes the employment of electro- 
motors is a most important point to be 
considered. 

That synchronous alternating current mo- 
tors can be worked with equally high 
efficiency as continous current ones can no 
longer be doubted. But synchronous motors 
require special apparatus for starting, because 
the synchronizing tendency of all alternating 
machines will only prevail after the number 
of their alternations has become nearly equal. 
This must naturally entail a relatively greater 
complexity of alternating current motors. 
And further, we must not forget that syn- 
chronism of very small electro-motors would 
lead to a very high speed of rotation quite 
inadmissible in practice, and also that electro- 
motors of constant speed are wholly imprac- 
ticable for a large number of applications 
(lifts, for instance). But it will be found 


. that it is exactly this possibility of driving 


small motors of different kinds which has to 
be considered in the first instance. It is a 
well-known fact that for small industries 
steam and gas motors of one to six horse- 
power are the most extensively used. The 
favorable results which Tesla and Ganz & 
Co. have lately obtained with alternating 
current motors of 50 and 30 horse-power 
cannot be considered as proving that small 
motors can be driven economically with 
alternating currents. 


not, to our knowledge, met with any prac- 
tical result as yet. e have at present not 
even the means of judging of the possibility 
of such an installation. 

CHEMICAL EFFECTS OF ALTERNATING 

CURRENTS. 

It is a well-known fact that chemical effect 
cannot be practically obtained with alternat- 
ing currents. We,.however, do not attach 
so much importance to this drawback as is 
done by many other electricians. The em- 
ployment of accumulators in central stations 
undouttedly presents many advantages, but 
is not, according to Mr. Riihlmann, of para- 
mount importance yet. In districts where 
there is a constant supply of electrical energy, 
the want of accumulators will not make 
itself felt to any large degree ; only in special 
eases the impossibility of charging accumu- 
lators from a central station will appear as a 
distinct drawback of the alternating system. 
Especially for theatres and similar localities 
where large numbers congregate, the em- 
ployment of accumulators for lighting in 
case of accidents, ought sooner or later to be 
made compulsory by law, and it is therefore 
only natural that in a town possessing a 
central station the accumulators should be 
charged from the leads of the network. 
Further, for tramways to distant suburbs 
accumulators will probably find extensive 
employment, and it is desirable to connect 
the charging stations with the central station. 





When in Doubt, Call it “Electricity.” 





The Boston fire is rathag vaguely charged 
tc electricity. 


Pretty much everything that 





And again, if we are told that Prof. 
Kittler has seen a Ganz motor working at 
Buda-Pesth, and has convinced himself by his 
own measurements that at full load 78 per 
cent., and at half load 74 per cent. of the 
electrical energy expended were converted 
into mechanical energy, we must not forget 
that a good continuous current motor under 
similar conditions would have shown an 
efficiency of about 90 per cent. 

In many applications it would also prove 
a serious drawback that synchronous alter- 
nating motors when over driven, be it for a 
short time only, stop altogether and have to 
be started afresh. 

It is a very significant fact that the internal 
arrangement of alternating motors has 
hitherto been kept a profound secret, al- 
though patent legislation in all civilized 
countries sufficiently protects the inventor ; 
this points to the conclusion that it is not 
considered desirable to expose the apparatus 
in its present imperfect condition to scien- 
tific criticism. 

In short, even admitting as correct all that 
has been stated by uninterested and com- 
petent authorities in favor of the alternating 
motor, it cannot be denied that the alternat- 
ing motor is vastly inferior to the contin- 
uous motor both in efficiency and in general 
adaptability, and that small motors of the 
former kind do not yet exist in practice at all. 

It is quite a different thing to work out a 
new mode of application of electricity on 
paper, and to apply it economically for 
industrial purposes; a long gap lies be- 


tween the two which generally requires a 
good deal of time and money in filling up. 
The working of electric tramways with 
alternating currents, which has been pro- 
posed by the Westinghouse Company, has 





TEsTING SET AND BATTERY COMBINED. 


| is not understood is charged to electricity, 
just as everything from a headache to an 
! earthquake used to be charged to the gulf 
stream. It is probable that some of these 
strange disappearances are due to electricity. 
A Janesville man whose disappearance is 
still a mystery was last seen in his back yard 
stroking a cat. What is more likely than 
that the electricity set free in the cat’s fur 
reduced the unfortunate man to ashes ?— 
Milwaukee Sentinel. 
—— 0 > eo 
The Lungren Lamp. 

To THe Epiror oF ELEcTRICAL REVIEW : 

We enclose clipping from the Philadelphia 
Record, which originated in your paper, and 
believing that you have no desire to create a 
false impression regarding the work which 
we are doing for the Government, will say 
that the heat generated by the Lungren lamp 
when placed in a combination fixture for use 
with the incandescent light, does not destroy 
the insulation of the fixture wires. The 
matter has been tested by the direction of 
the Treasury Department, to determine this 
point, and the result conclusively establishes 
the fact that the insulation is not injuriously 
affected. We have a copy of the official 
report to that effect. The test was made by 
Mr, J. E. Powell, electrician of the Treasury 
Department, to whom we refer you for con- 
firmation of this statement. 

THE SIEMENS-LUNGREN Co,, 

Phila., Dec. 5th. E. Stern, Prest, 








New Wheatstone Bridge Testing Set, 
With Battery Combined. 


This is a very convenient and portable in- 
strument, combining in one case a rheostat, 
bridge, galvanometer, double contact key 
and five cells of the latest and most improved 
form of chloride of silver dry battery, which 
will supply sufficient current for all ordinary 
conductivity tests up to one megohm. The 
galvanometer needle is of peculiar construc- 
tion and very sensitive, and will continue so 
for many years under all ordinary circum- 
stances. The pointer is of aluminum and 
of a sufficient length to show a clear reading 
with the least movement of the needle. 


The galvanometer is so arranged that the 
apparatus may be placed in any position 
without regard to the points of the compass, 
as' the galvanometer is so constructed that it 
can be readily revolved either to the right or 
left to obtain a zero point without in any 
manner interfering with the connections. 
The bridge contaius three coils on each side 
of respectively 10, 100 and 1,000 ohms. In 
the rheostat the resistance coils are arranged 
in four rows of 10 coils each, the rows being 
units, tens, hundreds and thousands, thus 
giving an extreme range of measurement 
from ;}, to 1,111,000 ohms, These instru- 
ments are all carefully adjusted in a 
thoroughly equipped electrical laboratory, 
far removed from all governable influences 
likely to create electrical disturbance, and 
are therefore very accurate. 

The chloride of silver batteries are entirely 
separate from the testing set and are pro- 
vided with flexible selecting cords whereby 
from one tu the entire number of cells can 
be instantly connected to or disconnected 
from the instrument. This admits of the 
use of any battery which may be convenient 
when testing in the workshop or laboratory , 
thus reserving the « hloride cf silver cells for 
occasions where a portable battery is actually 
required. The chloride of silver battery, 
however, being a proper testing battery and 
doing the best kind of work, many will pre- 
fer to use it at all times; therefore the 
tattery is so arranged that it can be cor- 
veniently removed from the case for ship- 
ment to factory for renewal when exhausted. 
The whole outtit is contained in a polished 
mahogany case, and weighs but 1244 pounds, 
and is manufactured by the E. S. Greeley 
& Co., New York. 








~>_>- 
Conduits for Interior Electrical Work. 


The new conduits manufactured by the 
interior Electrical Conduit Company. N. Y. 
City, insure absolute immunity from fire 
from concealed electric light wires, state the 
manufacturers, and have been thoroughly 
tested in a number of buildings. These con- 
duits are suitable for any system of electric 
lighting, high or low tension, and have been 
devised for the purpose of reducing the cost 
of wiring buildings, and at the same time 
eliminate all dangers from fire from the elec- 
tric current, as well as to add to the relia- 
bility of conductors. The system in brief 
consists of a highly insulating and water- 
proof tube in connection with junction boxes 
and outlets, designed to meet any require- 
ments that may occur in practice. The 
tubes are made in sizes from one-quarter of 
an inch to an inch and a half, inside diam- 
eter, in lengths of 10 feet, and are joined by 
a sleeve which prevents moisture from enter- 
ing ut the joints. The factory of the com- 
pany on West 27th street, this city, is turn- 
ing out large quantities of the tubing, and 
among the recent work done by the com- 
pany is the following : The new building on 
88th street of the Metropolitan Telephone 
Co., has been wired and conduited for some 
600 lights ; the residence of J. Pierrepont 
Morgan, N. Y,. City, 800 lights; the resi- 
dence of Prof. Elihu Thomson, Lynn, Mass. ; 
the new apartment house (the ‘* Shoreham ”’) 
of Vice-President Morton, Washington, D. 
C., has been wired and conduited for 2,500 
lights ; Lincoln Bank building, N. Y. City ; 
the residence aud out-buildings of William 
Rockefeller, of Tarrytown ; F. R. Upton’s 
residence in Orange, N. J. ; the Union Trust 
Co., for the U. 8. Electric Light Co., N. Y. 
City ; in Boston, the Shoe & Leather Ex- 
change building, for the Mather Electric 
Light Co. Besides these, a large number of 
the new fine buildings of the country have 
adopted this system through the architects. 
The new building of the daily World is one 


of them. 
——___ = e—__—_ 


An electrical club will be formed in 
Milwaukee. All those engaged ia electrical 
service in connection with telephone, tele- 
graph, illuminating and railroad companies, 
are eligible to membership. One of the ob- 
jects of the club is to arrange for a course of 
lectures on electrical subjects, to take place 
during the winter. 
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The Tucker Electrical Construc- 
tion Company.—This company is doing 
a very large business in local construction 
work, and may be credited with fitting out a 
number of the newest buildings in this city. 
They are making a specialty of work for 
electric light companies, and the work 
pleases all customers. 

The Ball Electric Company.-- 
This company has recently sent out from 
its general offices, at 18 Cortlandt street, a 
catalogue with a silver embossed front cover 
that is at once attractive and pleasing. The 
Ball people are doing a large business, and, 
although under conservative management, 
is compelled to keep a large force of skilled 
workmen at work all the time. 


Hazazer & Stanley.—New macbin- 
ery is being added to the busy factory of 
this firm, 34 Frankfort street, New York. 
No electrical house in the city enjoys 
better reputation for 


a 





somely printed journal (illustrated), 
contains a great deal of very valuable prac- 
tical information. Mr. Horace B, Miller is 
president and business manager, and Mr. 
John A. Hill. editor, and these gentlemen 
are to be congratulated on the success which 
has greeted the Locomotive Engineer. It is 
now entering its third volume. 


Sawyer-Man Electric Company. 
—It is not often that a manufacturing com- 
pany is compelled to notify its customers 
that it cannot fill its orders, 


indicate that the incandescent lamps of the 
Sawyer-Man Company are being appreciated 
beyond expectation. The incandescent busi- 
ness has made wonderful strides during the 
past 12 months, and the great demand for 
lamps has even exceeded the immense facili- 
ties now owned by the Sawyer-Man Com- 
pany, and additional factory accommodations 
have been arranged for, and customers will 
then be supplied more promptly. At 
present, orders for weeks ahead are being 
booked. 


The Electrical Supply Company, 


and | 


The letter pub- | 
lished by General Manager Alexander would | 





The Central Railway, Peoria, I1l. 

_ The energy and push which characterize 
our western cities is shown in no better was 
than the rapid introduction of the electric 
railway. Realizing the great benefits and 
advantages to be derived from electricity as 
a motive power, they have been quick to 
avail themselves of it. 

The electric railway at Peoria, which is 
shown in the accompanying illustration, bas 
been in operation since September 28th, 1889, 
and, as expressed by a local paper, ‘‘ with- 
out losing a single trip frém any electrical 
trouble.” 

The electrical equipment was done by the 
Thomson - Houston Electric Company, the 
overhead cross suspension method being 
used throughout. The road is 10 miles in 
length, and has 15 motor cars, each equipped 
with two 15 horse-power Thomson-Houston 
motors. The steam plant consists of three 
60"x18' boilers, and one 250 horse-power 
Reynolds-Corliss engine, which is belted to 
a countershaft, to which are belted two 80 
horse-power Thomson-Houston railway gen- 


| erators. 


Chicago.—This company has just brought | 


outthe arc globe protector as a feature of arc 
lighting of value#to every electric lighting 
company in the country. It overcomes all 





good work, and none 
is more crowded with 


business. The west end 
of the large factory 


building has recently 
been ornamented with 
a sign of such force 
and conspicuousness 
that every passer-by is 
compelled to stop and 
read. 





John Stephen- 
son Company.— 
This widely-known car 
manufacturing com- 
pany, as a natural re- 
sult of its entering the 
electrical field early and 
of its taking pains in 
adapting its cars to the 
various and constant 
improvements going on 
in the electrical railway 
work, has secured a 
large and rapidly in- 
creasing patronage, and 
is to-day turning outa 
great many street cars 
for electric railways. 
The large factory in 
this city is very busy 
at the present time. 


The Are Light Business of the 
Westinghouse Electric Company 
has obtained an extraordinary impetus lately. 
From month to menth the sale of are light 
apparatus has increased until, during the 
month of November, machinery for a total 
capacity of 1,290 lights was contracted for 
from the following places: San Francisco, 
Cal., 1,000 are lights; Du Bois, 3%; Cedar 
Rapids, 70; Seymour, Ind., 70; South 
Berwick, Me., 10; Bridgewater, Mass., 35 ; 
Sprague, Wash., 8 35 ; Bloomington, Ills., 

The Phoenix Glass Company.— 
In no department of electric work is there 
more room for artistic and interesting design- 
ing than in the manufacture of globes and 
shades for electric lamps. The Phoenix 
Glass Company is one of the pioneers in this 
field, and is to-day doing a very extensive 
business with a very superior line of arc 
and incandescent globes, opal, etched and 
roughed. The success of the Phoenix Com- 
pany in this field is well deserved and is a 
tribute to the foresight of the wide-awake 
manager, Mr. A. H. Patterson, of New 
York. 


The “ Locomotive Engineer,.”’— 
Among the newer successes in periodicals is 
to be classed the Locomotive Engineer, de- 
voted to the special interest of locomotive 
engineers and firemen, and to locomotive 
maintenance and repairs. It is a hand- 


View or Tun ELECTRIC 
the annoyances caused by the accumulation 
of dirt on the bottom of the globe, and drop- 
ping of heated carbon and melted, copper 
from the carbons, which blackens the glass 
and which is also liabie to crack. The pro- 
tector consists of a transparent mica disk, 
strongly bound with copper, and is intended 
to be placed on the inside of the globe with 


| the carbon passing through an aperture in 


| economy 
35. | 








the center. 


in the saving in breakage 


globes. 


The Eastern Electric Cable Com- 
pany of Boston.—The semi-annual div- 
idend on the preferred stock of the Eastern 
Electric Cable Company of $1.50 per share 
at rate of 6 per cent. per annum was declared 
to stockholders of record December 10, paya- 
ble December 16. There is $180,000 of this 
6 per cent. preferred stock, says the Boston 
News Bureau. The business of this com- 
pany has steadily increased, and it begins 
this week to run its factory day and night. 
It has made improvements on the present 
plant that will increase the output about 50 
per cent. A late single mail brought orders 
for 54,500 feet, or 10 miles, of this com- 
pany’s insulated wire. The business of the 
company for 11 months shows ap increase 
of 50 per cent. over corresponding months 
of last year, and the last 4 months an in- 
crease of over 100 per cent. 


| will be seen from the illustration. 


A principal advantage is in the | 
of | 





The cars used in Peoria are somewhat dif- 
ferent from those ordinarily employed, as 
A closed 
compartment containing the controller stand 
and brake handle is provided at each end of 





Rar~way AT Peorta, ILL. 


the car, thus protecting the motor man in 
stormy weather, and separating him from 
the passengers, and consequent interference 
in operating the car. 

When this line was first put in operation 
it was compelled to take care of an unusu- 
ally large traffic on account of the county 
fair, which was done to the satisfaction of 
the public and the officers of the road. 





LTERNATE Current Ma- 
CHINERY, by GISBERT Kapp. 
Containing a very full discussion and 





comparisons of ALTERNATING Ma- 


CHINES, TRANSFORMERS, Morors, 
Meters and other apparatus for use 
in central stations, and on premises 
supplied with current from alter- 
nating stations. A book which every 
worker should have. Will be sent 
postpaid to any address on receipt of 
50 cents. 
ELECTRICAL REVIEW, 
13 Park Row, 


P. O. Box 3329. New YorRK. 




















INDEX OF INVENTIONS FOR WHICH LETTERS’ 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON DeceMBER 3, 1889. 


416,169 Regulator for electric motors; Nathaniel 
S. Keith, San Francisco, Cal. 


416,191 Electro-magnetic motor; Nikola Tesla, 
New York, N. Y., assignor to the Tesla Electric Co., 
same place. 


416,192 Method of operating electro-magnetic 
motors; Nikola Tesla, New York, N. Y., assignor to 
the Tesla Electric Co , same place. 


416,198 Electro-magnetic motor; Nikola Tesla, 
New York, N. Y., assignor to the Tesla Electric Co., 
same place. 


416,194 Electric motor; Nikola Tesla, New York, 
> 7. assignor to .the ‘Tesla Electric Co., same 
place. 


416.195 Electro-magnetic motor; Nikola Tesla, 
New York, N. Y., assignor to the Tesla Electric Co., 
same place. 


416,234 416,235 Distributing box for electrical con- 
duits; Edward S. Perot, New York, N. Y. 


416,240 Electric machine; Albert Schmid, Alle, 
gheny, assignor to the Westinghouse Electric Co,- 
Pittsburgh, Pa. 


416,254 Machine for covering wire; Chas. A. 
Cooley, Montreal, Quebec, Canada. 


416,275 Test-circuit for multiple switchboards; 
Chas. E. Scribner, Chicago, Ill., assignor to the 
Western Electric Co., same place. 


416,289 
Augustus E. 


416,299 Secondary battery; James K. Pumpelly, 
Chicago, Ill., assignor to Frank D. Thomason, same 
place. 

416,339 ag eyes | electric meter; Hermann 
Lemp, Lynn, Mass., assignor to the Thomson-Hou-- 
ton Electric Co., of Connecticut. 


416,350 Electric meter; 
ass. 


go for insulating electric wires; 
cilinwood, Akron, Ohio. 


Elihu Thomson, Lynn, 


416,360 Electric heating apparatus; Mark W. 
Dewey, Syracuse, Y., assignor to the Dewey 
Corporation, same place. 


416,366 Hinged 
for cars; Tom L. . 


416,381 Electric alarm ; 
Mishawaka, Ind 


416,443 mieheing electric machine; William H. 
c tooley, Brockport, assignor of fifty-one one-hun- 
dreths to J. P. Dudley, Jewett M. Richmond and 
Wm. H. H. Newman, all of Buffalo, N. Y. 


416,447 Suspending device for electric lamps; 
Eugene C. Dawson, Greeley, Colo. 


416,476 Telephone; Edward H. Lyon, Needham, 
Mass. 


416,503 Thermostat; Arthur G. Layent, ] aconia, 
N. H., assignor of one-half to the Laconia Car Co., 
same place. 

416.572 Electrical signal apparatus; 
M. Conz, Ulm, Wurteinberg, Germany. 

416,573 Secondary battery; D’Estaing S. Coomb, 
and James K. Pumpelly, Chicago Hl., said Pum- 
pelly assignor to said Coomb. 

416,604 Electric meter; Wads. L. Hansen, Bridge- 
port, Ct., assignor of one-half to Frank Armstrong, 
same place. 

416,605 Secondary battery; 
Jr., Dublin, Ireland. 

416.611 416,612 System of are and incandescent 
electric lighting; William Hochhausen, New York, 
N. Y., assignor to the Excelsior Electric Co., same 
place. 

416,632 
Leber, York, assignor of one-half to 
son, Pittsburgh, Pa. 

416,654 416,655 Galvanometer; Wm. 
Glasgow, County of Lanark, Scotland. 

416,682 Shade or reflector for electric lights; 
Wm. B. Lawrence, New York, N. Y., assignor of 
one-half to Alfred A. McCreary, same place. 


n for protecting electric motcrs 
yhnson, Cleveland, Ohio. 


Robert D. O. Smith, 


Gustav W. 


Thomas J. Halsam, 


Incandescent electric lamp; Luther H. 
yeo. B. Ander- 


Thomson, 











FOR SALB. 


ARMINGTON & SIMS ENGINES. 
One 35 H. P. ( 8% inch x 10 inch.) 
One 50 ‘“ ( 9% inch x 12 inch.) 
Two 60 ‘** (10% inch x 12 inch.) 

NEW YORK SAFETY ENGINE: 
One 55 H. P. (10 inch x 12 inch.) 


emg mf good as new, having 
ange for larger Armington & 


All the above are 
been taken in exc 
Sims Engines. 


E. P. HAMPSON & CO., 
86 Cortlandt Street, New York City. 





[NTERNATIONAL EXHIBITION 


oF 
ELECTRICAL ENGINEERING, 
GENERAL INVENTIONS AND INDUSTRIES, 
EDINBURGH, 1890. 
Patron—HER MAJESTY THE QUEEN. 
President—Tue MARQUIS OF LOTHIAN, K.T., 
Secretary of State for Scotland. 


ProspectutTes and Forms of APppLicaTion for 
Space may be had at the Offices—40 FREDERICK 
STREET, EDINBURGH; 6 ATERLOO STREET, 


Bk oO and 3 QUEEN Vicroria STREET, LON- 
GEO. E.WATSON, C.A., | 8. LEE BAPTY, F.R.G.5. 
Secretary. | General Manager, 
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ELECTRICAL CONTRACT WORK. 


DETAILED ESTIMATES MADE AND CONTRACTS TAKEN 
== a sae 


aQurE mast 


STEAM AND ELECTRICAL PLANTS 
ARC AND INCANDESCENT LIGHTING, 
CENTRAL STATIONS 
anv Eveetaic Stacer RaiLwayvs OPERATED OVER- 
HEAD, UNDERGROUND, on ey STORAGE BATTERIES. 


ELECTRIGAL MEASUREMENT 
Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 
Catalogue of Standard Test Instru- 
ments furnished t upon application. 

THE E. S. GREELEY & CO., 
GS ano 7 Dey St., New York. 


PEARCE & JONES 











— ADDRESS — 
EUGENE T. LYNCH, Jr., Consulting Engineer, 
120 Broadway, New York. 





we.M 
LECTRIC @ w™, mansuau. 
CONDENSER Standards a Specialty 


Rooms 2 and 4, University Building, New York. 


Standard Electrical Tea Tus instramcas, 





NEW YORK CITY, 








VOLTMETERS 


AYRTON & PERRY all kinds of 
Carpentier, Hart- 


cose! ELECTRICAL, 
st &” Telegraph # Flectric [ight 


SUPPLIES. 
SKELETON BELLS. 











WATCHES 


are the best for electricians, railroad men, 
engineers and othocrs whose vocation re- 
quires watch that is both absolutcl7; non- 
magnetic and an accurate timekeeper, 








HAZAZER & STANLEY, 
ELECTRICAL HOUSE FURNISHINGS, 


32 & 34 FRANKFORT STREET, 
NEW YORE. 


mee THE WYCKOFF PIPE C0, 


Manufactured and Warranted by the 


AMERICAN WALTHAM WATGH CO. 


WALTHAM, MASS. 





MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


We have large works for creosoting Lumber, R. R. Ties, 
Telegraph Poles, &c., &. 


WILLIAMSPORT, PENN. 






SEND FOR CATALOGUE. 


77 and 79 JOHN ST., | 


Manufacturers of and Dealers in | 





EUGENE F. PHILLIPS, Presipenr. W. H. SAWYER, Sec. & Evecrrician. 


vecer pgs ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


y ELECTRIC LIGHT WIRE, 


! 
4. iy z— MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE, 


RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 


‘ee and Faetory, 67 STEWART STREET” PROVIDENCE, R. | 
xy F. PHILLIPS ELECTRICAL WORKS, LTD, 


Manufacturers of 












RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


Ss FARADAY CABLES. | 
Office, : 204 St. James Street, MONTREAL, CANADA. 


FACTORY, ST. CABRIEL LOCKS. 


HYDRAULIC PRESSES, 


ALL VARIETIES. 
PUMPS, VALVES, GAUGES AND FITTINGS, 
PUNCHES, SHEARS, BUFFING MACHINERY, &o. | 
WATSON & STILLMAN, 








W.R. OSTRANDER & CO. 
21, o0.4% Aun SF. usw YORE, 


ufacturers 0 
SPEAKING TUSES, WHISTLES. 
ANNUNCIAT 





Electric & Mechanical Bellis, 
FACTORY, 


De Kalb Avenue, 





210 East 43p STREET, New York Crry. | BROOKLYN. 
Specia/ Attention to Electrical Work. Send for Illustrated 
Catalogue. 





Sperry Electric Company, 


Factory, 194 to 198 So. Clinton St, Chicago, Ill 


MANUFACTURERS OF THE 


Improved Sperry High and Low Tension 
Systems of Arc Lighting, 


Claiming the Highest Efficiency, Reliability 
and Durability. Perfect Regulation. 











For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 


tific wv. a 
YOR =E&. 


WRITE: 











DETROIT ELECTRICAL WORKS, 


Manufacturers of ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Send for Copy of Latest Descriptive 


Annunociator Chart. 


DETROTT, MICE, 





CLAN Fs. 


DYNAMO. 


MANUFACTURED BY THE 


CLARE HBLHCTHRIC company, 
192 BROADWAY, NEW YORK. 
ARC LIGHTING APPARATUS A SPECIALTY. 


Fuse Wire! Fuse Wire! 


Accurately Determined. Carefully Made by a new Process. For Sale by 
ww. 2. GjqoRDon cé co., 
ELECTRIC LIGHT AND POWER SPECIALTIES, 
Send for Catalogue. 116 BROADWAY, NEW YORK. 








SPOOLS, ready for the machines, in Red, Yellow and Green. 
Other colors to order. Send for Sample and Prices. 





g | LK ¢. Full assortment of different sizes and qualities on BRAIDER 


WM. MACFARLANE & 00.,55 Mercer Street, New York. 
Telephone No. 971 Spring. Mill, Bergen Point, [!) J. 








DO NOT BE IMPOSED UPON. 


EVERY GENUINE POROUS CUP IS STAMPED WITH OUR LABEL AND TRADE MARE. 





GONDA POROUS cuP"* 
BATTERY COMPLETE. 


THESE ALONE ARE THE GENUINE BATTERIES 


Cut out this Card and use it as a Guide when Buying. 


“GONDA” BATTEKY COMPLETE. GENUINE ™* 


THE LECLANCHE BATTERY CO.,~ 149 W. 18th Street, WN. Y. 
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"ek The incanuescent Lighting Syston & 


—| OF THE |= 























Westinghouse Elecinc Company, 
BY ALTERNATE CURRENTS, 


Aassures Ex.quity,.Safety, Economy 














A PERFECT MEASURING APPARATUS: 
The Shallenberger Alternate Gurrent Meter. 








OVER 11,000 OF THESE METERS IN ACTUAL USE. 


COMPLETE UENTRAL TATION MACHINERY. 


Dynamos for 500 to 5,000 Sixteen Gandle-power Lamps. 


The Westinghouse El Electric Company 


PITTSBURCH, PENNA., U. S. A. 


BOSTON, | NEW YORK, CHICAGO, ST. LOUIS, CINCINNATI, 
SAN FRANCISCO, PORTLAND, CHARLOTTE, DALLAS. 
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“At THE INTERIOR ELECTRICAL CONDUIT COMPANY. -< 


A New and Improved Method of Fitting Buildings with Insulated Tube Conduits to receive Wire for any Electrical System, 


COMBINING ADVANTAGES OF 


Safety, Durability, Economy, Accessibility, Convenience. 


Samples, Price Lists, Catalogues and Instructions Mailed on Application. 
ADDRESS 


THE INTERIOR ELECTRICAL CON DUIT COMPANY, 
154 and 156 West Twenty-Seventh Street, New York. 









































+ DO YOU READ « 


THE COSMOPOLITAN, 


THAT BRIGHT, SPARKLING YOUNG MONTHLY MAGAZINE? 


THE COSMOPOLITAN IS PRONOUNCED BY THE PRESS ‘‘ THE BEST AND CHEAPEST ILLUSTRATED MAGAZINE’ IN THE WORLD. 


AN UNUSUAL OPPORTUNITY ——= 





























ELECTRICAL REVIEW, per Tow (regular price) Sc eReaveesndons $3 00 
THE OOSMOPOLITAN, j= = = “§ jj = = —=—§ = ssevsscccccccresers 2 40 
The Price of the two publications............................ $5 40 
We will furnish BOTH one Year for only......... 63.20 


This is a Saving of $2.20 to every Subscriber—an Unprecedented Offer. 


THE COSMOPOLITAN is a Splendidly Illustrated Periodical. 
——_ TRY IT FOR A YEAR. 


It will be a liberal education to every member of the Household. It will make the long winter 
evenings pass pleasantly ; it is a first-class Magazine, oy Fiere men 1,300 pages by the 
ablest writers and cleverest artists—as readable a azine as’ money can 
make—a Magazine that makes a specialty of live subjects. 


Send $3.20 to the ELECTRICAL REVIEW Office, and secure both THE COSMOPOLITAN and the ELEC- 
TRIGAL REVIEW at a cost only 20 cents higher than our regular subscription price. All subscriptions 
should be sent in before January |, 1890. 


P. 0. Box 3329. ELECTRICAL REVIEW, 13 Park Row, N.Y. 


raE SPeRAGVUE ELECTRIC RAILWAY Svs TENM 




















———- The Pioneer of Successful Blectric Railways. — 


THE ONLY AWARD GIVEN FOR ELECTRIC RAILWAYS AT THE PARIS EXPOSITION OF 1889, WAS A GOLD MEDAL PRESENTED TO THE SPRAGUE 
ELECTRIC RAILWAY AND MOTOR COMPANY FORK THE MOST PERFECT SYSTEM OF ELECTRIC RAILWAY EQUIPMENT. 


WHAT ARE THE ESSENTIAL FEATURES IN ANY COMPREHENSIVE ELECTRIC RAILWAY SYSTEM ? 

Main Feeders from Power Station, Main Conductor Feeding in Trolley Wire, Uniform Size of Trolley Wire, Independent of Length of Line, or Number of Cars Operated. AND WHY? Bevause, 
thereby only can be secured UNIFORM ELECTRICAL PRESSURE, Absolute Reliability of Service, Non-interference with one section by interruptions upon any other. The Sprague C Company will guarantee to operate a 
ten mile, thirty car, double track system, with Less Engine Power, Less Dynamo Capacity, Less Weight of Conductors, Less Loss in yoy Less Loss in Motors; or in words that are understood by 
all, with More C ar Miles Per Ton of Coal Consumed, More Miles of Line with a Given Loss, More Territory Covered by a Given Outlay. More Reserve Capacity in a Given Plant, than can be done with any other 
system. Fi eatures of Correct Mechanical Design Owned Exclusively by the Sprague Company : Centering the Motor on the Driven Axle, Flexible Yielding Support for Relief of Strains, Universal Movement of 
the Trolley Pole, Single Lever Movement for Motor Control. No COMPETITOR OF THE SPRAGUE COMPA} Y CAN MAKE A SIMILAR GUARANTEE AND ACCOMPLISH IT TO THE LETTER. 


SPRAGUE ELECTRIC RAILWAY & MOTOR COMPANY, Nos. 16 & 18 BROAD STREET, NEW YORK. 


| Something New! D The most useful 




















| One, two, three, and patented improve- 
| four spindle drills for ment indrill presses 


AWARDED THE CRAND PRIZE | light work. fo for years is applied. 


SEND FOR THIS BODK a _ _—_ Ss E N be I T : V E 


Spindles driven L Over 1,000 in use. 
with single, endless Buy the latest and 
belts. Large — best. Special ma- 
pulle s, tightener an: chinery to order. 
Variable ee ogue of fine 














le speeds pro- 


vid d tools free. 





of 1. yl Dwight Slate Machine Co 
ANP ‘07 arg St ae — | HARTFORD, CONN. 

ee a | i Root Electric Gas Lighter. 

: NS By this system of Elec- 





tric Gas Lighting, aeons 
= fixture wirin 
msed with. — 
fight is complete and 
independent. Full in- 
formation will, be giver! 
on application 
Liberal terms to agents, 


Root Electric Gas Lighting Co., 
Rooms 612, 613 and 614, 225 Dearborn St., Chicago. 


MANUFACTORIES IN UNITED STATES, SCOTLAND. lt SERMANY AUSTRIA. | 





AT LATE PARIS EXPOSITION. 
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*» THE+*MANSON+TAPE& 


FOR 


PROTEGTING INSULATED WIRE JOINTS, 


AND FOR THE 


BETTER PROTEGTION OF INSULATED WIRES FROM ABRASION. 


A FIRST-CLASS ARTICLE SECOND TO NONE. PUT UP IN %-INCH WIDTHS, IN *%-POUND PACKACES. ‘ FULL 
WEICHT.”’ ANY SPECIAL WIDTH FURNISHED TO ORDER. 








We would respectfully call the attention of consumers and the trade generally.to the Tape we have upon the market under the above name. 
This tape is made of heavy cloth, first saturated with a preparation of itself, a first-class insulator, and which adds greatly to its lasting 
qualities. A compound is then applied » Of a nature that allows one layer to adhere closely to another in such a manner that it will not unwrap, 
even when exposed to the weat 


WE CLAIM THAT IT IS THE BEST CLOTH TAPE IN THE MARKET. THAT IT WILL NOT OXIDIZE THE SILVER. THAT IT HAS NO SUPERIOR, AND 
THE PRICE AS LOW AS MANY INFERIOR TAPES NOW BEING SOLD IN THE MARKET. TRY IT. 





Central Hiectric Company,’ #42 La Salle Street, Chicago. 
GENERAL WESTERN AGENTS, THE OKONITE COMPANY. 





L. F. JORDAN, Patentee and General Manager. W. S. HILL, Consulting Engineer. | 
JOR DA NW ’Ss 
System of Electric Lighting for Street Railway Trains has been in _ operation on the 
West End Street Railway in Boston for a Month , 8 


Schenectady, N. Y. 


MANUFACTURERS OF 


INSULATED WIRES, FLERIBLE CORDS AND CUBLES, 


RAUWAY DIRECTORY Just | <cciiiaainn 


—_ (o- 
Issued, | Telephone, Telegraph + Electric Light, 
JAMES F. KELLY. 











FOR 





= 
THE RAILROAD, TELEGRAPH & STEAMSHIP BUILDERS’ DIRECTORY. 
A United States Business Directory containing the names of manufacturers and dealers, GENERAL SALES AGENT, 
covering all articles, devices and materials used in the construction and operation of N Y k 
Rai : . 
Gave aic,, nenabee iclor ie Lumber, tron and seeks “Locomerverane | 19 Dey Street, steel Ieshencenn 


Car Builders, Railroad, Bridge and other Contractors; Electric Light, 
Telegraph and Telephone Co.’s; Ship Builders and Materials. 
Including a list of every Railroad in the United States, Canada and Mexico, giving 
length in miles, Rolling Stock and Officials in charge of ordering and Purchasing 
Supplies; together with valuable tables useful in Railroad Construction. 


Price, $2.50. 


Forest City Electric Works 


MANUFACTURERS OF 
Cleveland’s Electric Light Cut-outs 


Gang Switches irom “ 
5 to 40 Amperes. 


ick make and 
h reak uncontrol- 
A led by the Handle. 














| Pura DELPHIA. 
| Estimates given and contracts made for Incandes- 
cent and Arc Lighting, Electrical Street Rail- RR Sa é& CO.,; 
ways, &c. Steam and Electrical Plants mIROrr, aatcue. 
of any system furnished complete. 





CEDAR TELEGRAPH POLES 


MANUFACTURERS OF .- 















SUBSCRIBE 


FOR THE Cross Arms Pins and Brackets. 


FO WW cectaicat REVIEW.| cosas ri tor xicctic nattways, 




















) W.B.Clevela 
W B.Clevels nd OM BLIBwCTRICAL SUBIBOTs 
183 Se Street Will be mailed to any address, postage prepaid, om receipt of price. Address, 
meca Street, ELECTRICAL REVIEW PUB. COMPANY. 
CLEVELAND, 0. kk Bow, New York, P. 0. Box, 3,329, 
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COMPO D. NON CONDENSING. 


16 Sizes, 6 to 500 EH. P. Not yet equaled by any form of Engine for 
HIGH FUEL DUTY AND SIMPLICITY. 


13 Sizes in Stock. 
5 to 250 H. P. 
8,000 in use in all parts of the Civilized World. 


JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
Well Built, Economical.  Rellable, Over 300 soid the first year, 


All ibe be owe vp, built Als stnagtly 20 ly to Gengewith In 





STANDARD. 











sable Parts. 
talogues. 


; BOSTON * 
_ 156, 158 Street, 
ENGINES a es Ss 
1830 Se . 
OMA! , F. 
FFS, Ark. 
8 MONT.  E. Granite St. f Mach: baa 





SELLING DEPARTMENT IN THE UNITED STATES. 
NEW YORK, 
BURGH 
CHICAGO. 
PHILADELPHIA, 


. M. y & Sons. 
city. 259 8. Main St. | Utah & Montana 
CISCO, 21 and 23 Fremont St., Parke & Lac 








TheWestinghouseMachine Co esysapeta ss aeeuveeeets 


PITTSBURGH. PA.U.S.A. 


Imp. & Mch Co. 
. E. James & Co, 





CHATTANOOGA, TENN. 





HEADQUARTERS 


— 


NEW YORK CITY 


— FOR — 


STANDARD MILLING MACHINES, 


UNIVERSAL, LICHT, OR PLAIN FOR 
HEAVY WORK. 
ALL SIZES READY FOR QUICK DELIVEPY. 


=== = MACHINES SHOWN IN OPERATION ——- 


BY THE MANUFACTURERS, 


THE GARVIN MACHINE Co., 
LAICHT & CANAL STREETS, NEW YORK CITY. 


SEND FOR ILLUSTRATED CATALOGUE. 











¢<400 A) ov SIMPLICITY. SELF CONTAINED —— 
¢ PR ai COMPOUND 


CHICACO OFFICE, 64 SOUTH CLINTON STREET. 


POND ENGINEERING CoO., 


ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Furnaces. Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designe: 
with special reference to the Hignest EFFICIENCY. 


Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet 
ST. LOUIS, CHICACO, KANSAS CITY AND OMAHA. 


CHARLES R.VINCENT & CO., 
16 CORTLANDT STREET, NEW YORK, 


Ball High Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected 


JARVIS ENGINEERING COMPANY 


OONTRACTING ENGINEERS for EREOTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations 


—: AGENTS FOR :— 


ARMINGTON & SIMS ENCINES, 
SARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 
SHEFFIELD CRATE BARS 





























S61 Oliver Street, Boston. 





SHEND FOR NEW CATALOGUEZ. 


FRICTION CLUTCH PULLEYS 


AND CUT-OFF COUPLINCS. 


CHARACTERISTICS: 
_ Vice-Like Grip of Clutches Optionally Gradual or Sudden. 
= Large Friction Surfaces Prevent Undue Wear. Disengagement 
of Clutches is Positive. Pulley Shaft is ‘Automatically Viled. 
They have a Good Kecord. Grip of Clutches Self- Maintaining. 
Experts are invited to examine Peculiarities, 


ECLIPSE WIND ENCINE Co., 


Send for 1889 Catalogue. Beloit, Wis. 


R. T. WHITE, 


I. 2 Pearl St. (Room 6), BOS TON, MASS. 


IMPROVED 














* PATENTED MATERIAL 

+ FOR STREET RAILWAY 
Pe ROADBEDS. 
of 

° eT SORKISFONDENCE® SOLICITED. 








DAISY CHAIR. THOMAS ASHBUBNER, Western Agent, Kansas City, Mo. 


Rolled se desired. Patent allowed. 
Sample Chair and Section of il Sent, Express Prepaid, to Prospective Purchasers, 





New Tangye Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed anc 
> constructed for heavy and continuous duty at medium 

or high rotative speeds. Highest attainable Econoniy 
FE in Steam Consumption and Superior re; gulation guar 
apanteed. Self-contained Automatic Cat-off Engines 12 to 200 

S 8. P. for driving Dynamo Machines a Specialty. Illustrated 
A = Circulars, with various data as to practical Steam 
=== Engine Construction and performance, free by mail. 


ZR 2 adi Address BUCKEYE ENGINE CO., Salem, Ohio. 
SALES AGENTS: 
W L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 
N. W. ROBINSON, 154 Washington St., Chicago, Ill. ROBINSON & CARY, St. Paul, Minn. 





in Use, Over 2,500, 
















Ss & PotTrE FR, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 


Repnstein Flectric({o. 
INCANDESCENT LAMPS 


—— FOR -— 


ARC LIGHT CIRCUITS, 


SIMPLE. RELIABLE. DURABLE. 


The only safe socket for series lamps and the 
only socket having insulating material for the 
outside parts, 


Send for Illustrated Catalogue. 


620 Atlantic Ave., BOSTON. 
CHICAGO OFFICE, 80 ADAMS ST., CEORCE CUTTER, Agert. 





wy 














a the Electrical Review’s Netw 
f all Electrical and Scien- 
NK Bont 


YORE. 


W RAL E sez: 


18 PARE HR 





om pa pn etme y pend. (> <g « la 
Will be mailed to any address, postage on receipt of 
BOOK ELECTRICAL REVIEW 1 PUB. COMPANY, 
Park Row, New York. P. 0. Box, 8,329, 
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ie Heron Manufacturing Company 


— MANUFACTURERS OF 


e{ PERRET ELECTRIC MOTORS AND DYNAMOS. be 


AUTOMATICALLY REGULATED. — ae cae 











HIGHER EFFICIENCY, 
CLOSER RECULATION 


AND SLOWER SPEED 
Are Obtained than is Possible Otherwise. 


Unexcelled in Simplicity and Durabiltiy. ogame 





THE ONLY MACHINES HAVING 


LAMINATED FIELD MAGNETS “™ 


OF SOFTEST CHARCOAL IRON, 


THE BUTLER HARD RUBBER CO., 


No. 33 MERCER STREET, NEW YORK, 


Manufacturers of Hard Rubber Goods of Every. Description Including the Celebrated 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE MARKET. 


Also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, ILL. 


Dart ELectric Licyt GomPany, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


AGBNCIEBES: 
13 South 4th St., Philadelphia. 119 La Salle Street, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, * to 100 H. P. 


WORKS, JERSEY CITY, N. J. 


“CG. &G.” Electric Motor Gompany, 


402 & 404 GREENWICH STREET, NEW YORK. 


ALL STANDARD SIZES OVER 6,000 NOW IN USE 


ay Va IN THE UNITED STATES, 
LEC TRIC MOTORS ie ors aL iF : » Runnin Sewing Machines, Eie~ 
j A =m vators, Printing Presses, Venti- 
oak 4 ag) ating Fans, Blowers, Coffee Mills, 
From 1/3 H. P. to 40 H. P = Polishing and Crinding Tools, 








CAREFUL VESTIGATION INVITED. 

















P etc. 


NEW ENGLAND OFFICE: 32 Oliver Street, Boston. CHICAGO OFFICE: Phenix Building. 
PHILADELPHIA OFFICE: 301 Arch Street. CINCINNATI OFFICE: 99 West Fourth Street 
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Single Cell 
Lots of 12 to 50 
Lots of 100 
Lots of 500 


CHICAGO. 





Disque Leclanche Battery. 





ee 
ee ee ee ee ee ee 


— 


We are continually increasing the efficiency of our Disque Leclanche 
Battery, and guarantee it the best in the market. We quote the following 
prices, F. O. B. cars, Chicago, net. No charge for packing and cartage. 


GELLS GOMPLETE. 


POROUS GUPS. 
at $0 65 se ee ee ee ee ee at $0 45 
e 50 eee ae MR aS Sar eceaceessce%es ss 36 
- 47\¢ RS. sncncndcndcesineevksssanevne oe 33 
“ pm NN ail es FACS oh Rai eho Vow ws es 31% 
” ae ee ena ss 30 





ELEGTRIG GOMPANY, 


NEW YORK, 





16 Market Street,| © THE LEHIGH VALLEY 


BAIN, 


General we Work, in all branches of 
Electrical Engineering. Consultation, eto. 
Gorrespondence confidential. TRY ME. 


WORKS, PERTH AMBOY, N. J. 
Office, Foct of Washington Street, JERSEY CITY, N. J. 


reosoted Lumber, Uaienpound Ox pam, Tele- 
graph Poles, Piling and Ties 








The Celebrated BALL DYNAMOS and LAMPS 


— FOR — 


ARC AND INCANDESCENT LIGHTING. 


This System is mechanically and electrically 
perfect and produces a steady, white and noiseless 





light with the minimum of expense, both as to the | 


power required and the cost of repairs. 
For descriptive Circulars or Testimonials, address 


BALL ELECTRIC LIGHT CO., 








Sth Ave. & oak Sis tee York City. 18 Cortlandt St., N. Y. City. 
Manufacturers i 





18 Fulton Street, Brooklyn. E, D. 


cmrcace, mt, EREOSOTING CO, 





‘|-FRANKLIN S. CARTER. 

















Mon 
Vol. V. 113 Liberty St., New York. $2.00 Por veer. 
THE CONTENTS. Is the Best Ad- 
Each issue conta‘ns 120 or more, 
STREET RAILWAY tnchading 0 80 pazes of ng matter and | Vertising Medium 
ion: 
‘JOURNAL, A Sipocteuy of Street Railways in jthrough which to 
113 Liberty Street, a 4 United States and Canada. reach Street Rail- 
A Directory of Manufacturers of 
NEW YORK. | street railway appliances and materials. | W#Y5- 








HOTEL ANNUNCIATORS. 
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FOR PRICES, ETC., SEE OUR CATALOGUE. 


CHAS. M. WILKINS. 
TRADING AS 


PARTRIGK & GARTER, 


Manufacturers of and Dealers in 


E. WARD WILKINS. 








H.E.&C. BAXTER, 








ON BLBOTRICAL aden 
Will be mailed to any address, postage prepaid, oa receipt of 

ELECTRICAL REVIEW PUB. COMPANY, 
Park Row, New York, P. 0. Box, 3,32 
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NATIONAL CAREON C ©. 


CLEVELAND, OHIO. 
MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 


Electrical Supplies 
SOLE PROPRIETORS OF THE PATENT NEEDLE ANNUNCIATOR, 


{14 SO. SECOND ST., PHILADELPHIA, PA. 
—— ESTABLISHED 1867. — 
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Be LOOK TO US _ |_isessstscur 
SP MMAIFOR ELECTRICAL SUPPLIES/LIAIMIP'S 


TRADE MARK. OF EVERY DESCRIPTION. ap 
——_—==[=awrr_} We Guarantee Prompt Shipments, Low Prices, and the Best of Goods, ALL KINDS OF TINGS 


Southern Electrical Supply Company 


310 NORTH THIRD STREET, 














































WRITE FOR CATALOGUTL. sT. LOUIS, MO. 
> / 
PAAINTURN SMITH = President: CHARLES TREMAINE - “Treasurer 
WILLIAM D- PERRY = Vice Prest. es }: = —_ JAMES W- EASTON === 


G-G- FRELINGMUYSEN * Secretary == Electrician, 
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= oa —_— 2 a 
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HENRY E. HAWLEY, VICE-PREST. JAMES A. TAYLOR, SECY. AND TREAS, 









g@. K. THURBER, PREST. 


THE — ELECTRIC CONSTRUCTION Go, 


1a Cortiandt Street, NWew Work. 


CONTRACTORS FOR ELECTRICAL CONSTRUCTION OF ALL KINDS. 
SPECIAL ATTENTION PAID TO LAYING UNDERGROUND, 
DEEP SEA AND AERIAL CABLES. 


STORACE BATTERY POWER FURNISHED AND MAINTAINED. 


ELECTRIC LIGHT INSTALLATIONS A SPECIALTY. 


JOHN A. SHELLY, Gen’l Manager. 


The PARKER-RUSSELL MINING & FG CO, SERIES LAMPS. LOW PRICE BATTERY Lamps. 


ROOMS, 200 and 202 SSP ACaaANI= 


AMERICAN CENTRAL BUILDING, INC ANDESCENT L AMP CO. 


Sr... LOUIS. 
— iS to 17 N. JEFFERSON STREET, CHICACO, !LL. 


UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT. | LAMPS TO FIT ANY SYSTEM, ANY VOLTAGE OR CANDLE POWER, 























E gE Disque Leclanche Batteries 


LECLA NC HE 
ARE THOSE MADE BY 


hy il | rit J. H. BUNNELL & CO. 


= mes OVER 200,000 USED IN THE PAST Coen One ALL GIVING ENTIRE SATIS- 





Ay 


ASK ANY ONE OF THE MANY USERS OF THE SAME. 


| THE REASON WHY, is si mot because our processes are the most perfect and our materials used 
in th 6 manufacture are the very best selections that can be obtained. 


PRICES ALMOST, BUT NOT QUITE AS LOW AS THE RULING PRICES FOR INFERIOR MAKE. 
Porous Cups, 35 cents, Subject to Discount in Quantity. 


ONE OF MANY: “‘WE ARE USINC ABOUT 6,000 SELLS OF BATTERY ON OUR CIRCUITS, AND HAVE AS YET FOUND NOTHING E 
J. H. BUNNELL & CO.’S DISQUE LECLANCHE BATTERY — bed 





Yours, Resp’y, CEO. W. ADAMS, Supt., The Boston Electric Association.’ 
J. H. BUNNELL & GO., 
106 ec 108 Liberty Street; NEVYT YORE. 


Send for our Latest Catalogue No. 6, of January, 1888. - 
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PRESSELLES. 


The Neatest and Cheapest thing of the kind 
on the market. Write for prices. 


LIBERAL DISCOUNT TO THE TRADE 


Send for Catalogue of 
MACNETO BELLS, 
DISTRICT CALL BOXES, 
BATTERY BELLS, 
WOOD CLEATS, BATTERIES, 
PUSH BUTTONS, ETC. 


VIADUCT MANUFACTURING GO., 


CHARLES AND GERMAN STREETS, BALTIMORE, MD. 


THE 


sical Bell Teleglone Company 


95 MILK ST., BOSTON, MASS. 











This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 
patents, and renders each individual user oftele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 








—LEFFEL— 


WATER WHEEL. 


SEND FOR CATALOGUE. 


JAMES LEFFEL & Co. 


THE OLD RELIABLE 












ROYCE & & MAREAN, 


ELECTRICAL APPARATUS 


Telegraph and Telephone Supplies, 
No. 1408 Penna. Avenue, 


© | opm Wittard’s Hotes. WASHINGTON. D. 0. 


SPRINGFI ELD, O.. OR 110 LIBERTY ST., N.Y. 





ASBESTOS CE CEMENT FELTING, 
FOR LAGGING LOCOMOTIVES, Erc. 
SECTIONAL PIPE COVERING. 
oa O-SPONGE NON-CONDUCTING COVERINGS. 
















Samples and Mustrated Pamphlet, 


“Steam Saving & Fire Proof Materials” 


FREE BY MAIL. 


Mouldings, fleats, Rosettes. 


ADDRESS 


WILLIAM B. McLEAN, 


Nos. 1038 to 1050 33d ST., PITTSBURGH, PA. 












EICKEMEYER DYNAMOS 
AND ELECTRIC MOTORS. 





<United States Patents, Feb. 22, 1887; Feb. (4, (888.) 





once Complete. 
Combine the Simplest Construction and Highest Efficiency yet 
obtained in Dynamo-Electrical Apparatus. 


PERFECT ELECTRICAL BALANCE IN ARMATURE COILS. NO 
RADIATION OF FIELD MACNETISM. 








There being no magnetism apparent at any exposed surface of the 
machine, all the lines of force are concentrated within the machine and 
pass through the armature. 


NO SPARKINGC AT THE COMMUTATOR. 


oa += - 


Machine with one side and half the field coils removed, showing the comers 
arrangement of armature and coils. 





These machines, in all sizes, and of any required capacity, are for 
general sale on their merits TO THE TRADE, to CONTRACTING 
ENCINEERS, to ELECTRIC LICHT AND POWER "COMPANIES, and to 
the public, without restrictions or royalties as to territory or patents. 


LOW PRIGES. GOMPAGT MAGHINES. 








Eickemeyer Dynamo with Brotherhood Bagine & ey o aappaint as applied to Electric 
Plant on Steam 


SEND FOR DESCRIPTIVE PAMPHLET. 


J. H. BUNNELL & GO., Sole Agents, 


106-108 LIBERTY STREET, N. Y. 
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EXGELSIOR ELEGTRIG GO., 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


«< FOR Kel MOTORS .-l be 


WOUND FOR ANY CURRENT. PERFECT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 

















OF FIGE, 115 BROADWAY, N.Y. WESTERN OFFIGE, if E. ADAMS ST., GHIGAGO. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED Wi1iIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


% PATENT “KK.” LINE WIRE &* 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


J. L. BARCLAY, Selling Agent, NEW YORK OFFICE, 25 Park Place, 
THE ROOKERY, CHICAGO, ILL. THOS. L. SCOVILL, NEW YORK AGENT. 


The National Feed-Water Heater. 


(ver 800,000 Horse Power in use in the (Jnited States. 


200 ELECTRIC LIGHT STATIONS SUPPLIED. 
PRICES LOW. SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 


















































SEND FOR LIST OF USERS AND EXAMINE FOR YOURSELF. 


Ge THE NATIONAL PIPE BENDING CO.. 


84 River Street, New Havén, Conn. 
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O. E. MADDEN, President. E. T. CILLILAND, Vice-President. 


THE EMPIRE CITY ELECTRIC 6O., 


15 DEY STREET, NEW YORK. 


MANUFACTURERS OF AND DEALERS IN 


Electrical Supplies ani Material 


OF ALL KINDS FOR 


Light, Railway, Power, Telegraph s Telephone fompanies. 








Housework Supplies, 
Fire Alarm Apparatus, 
Poles, Brackets, Pins, Insulators, 
Switches, Cut-Outs, Mouldings, 
Bare and Insulated Wire. 


EVERYTHING IN THE ELECTRICAL LINE. 


= SEND FOR CATALOGUE AND PRICES. 


Switcnr, witn Cover Removen, eal JETAILS. 
For the Electrical Review’s New 
i i Y Catalogue of all Electricai and Scien- 
( tific Books. 


18 PARE ROW, NEw YorRes&. 


BUTT CO., ru E. S. GREELEY & CO.. 


Providence, R. L., Nos. 5 &7 Dey St., New Yurk 


Braiding Machinery ¢ 

































Telegraph, Telephone 


ta seedigeull' is Electric Light Supplies 
Cleveland Are Light Cut Outs & Gang Switches 
GRAP 9 ea! osette: (+) 
an 4 “ i TELEPHONE eke, amg ape 
g Rubber, Porcelain and Glass Insulators 
; | WIRCS OF ALL KINDS. 
‘ = || ELECTRIC- LIGHT WIRE Silk & Cotton Covered #lexible Conducting Cord 


of various sizes for Incandescent Lighting. - 
Spikes, Pole Steps, Lag Screws, Drive Screws, 
Turn Buckles, Ete. 


em WIKDERS:BRAIDERS 
, Of e war 4 Description 
for Silk, Worsted 

: and Cotton Braid. e 9 


=; “wou |29 Murray Street, New York. 


MANUFACTURERS OF AND DEALERS IN 


Electrical Supplies, 


Bells, Wire, Relays, Keys, Sounders, 


— AND — 


od EVERYTHING ELECTRICAL. bo 


SEND FOR CATALOGUE ILLUSTRATED IN COLORS. 





SINGLE AND DOUBLE 
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Thomson-Houston Electric Company, 


MANUFACTURER OF 


ELECTRICAL APPARATUS — 


ELECTRIC ARC LIGHTING 
EFFICIENT DYNAMOS AND LAMPS 


AND 


ALL THE NECESSARY APPLIANCES FGk A COMPLETE CENTRAL STATION OR ISOLATED PLANT. 









































60,000 ARC LAMPS IN DAILY USE. 








52 Per cent. of all the Arc Lamps used by 


GAS COMPANIES 


and 25 Per Gent. of those used in the [Jnited States are of Thomson-Houston Manufacture. 


THE THOMSON-HOUSTON ELECTRIC COMPANY. 


148 Michigan Avenue, Chicago, Ill. 


Wall and Loyd Streets, Atlanta, Ga. 115 Broadway, New York City. 
t, San Francisco, Cal- 


1110 Noble Street, Philadelphia, Pa. 234 Montgomery Stree 
215, West Fourth Street, Cincinnati, 0. 403 & 405 Sibley Street, St. Paul, Minn. 
503 Delaware Street, Kansas City, Mo? 








620 Atlantic Avenue, Boston, Mass. 
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TELEPHONES FOR EXPORT. 
For South America, Gentral America and West Indies. 


MUST BE OF 


o1\ THE TROPICAL AMERIGAN TELEPHONE 60, Lint 


95 Milk Street, Boston, Mass., or 18 Gortlandt Street, New York. 
























Sawe Dealers Profits by Ordering Direct. 









SEND FOR NEW ILLUSTRATED CATALOGUE AND PRICE LIST. 
NEW YORK BELTING & PACKINC CO. 





OUR NEW ILLUSTRATED 
Electric Light rt! Power atalogue, JOHNgH. CHEEVER, Treasurer. 15 PARK ROW, NEW YORE 


The Oldest and Largest Manufacturers in the United States of 


>{ Now. SGO. }< 4 
Replete with the most advanced ideas and suggestions regarding i lhaittonscenesi 
proper material to be used for the construction and operation of | VULCANIZED RUBBER Ee 
Electric Light and Power Circuits, and the opinions of scientific 
and practical electrical engineers. 
(@- No purchaser of supplies for Electric Light and Power 
Plants should be without one. 


(@- Please refer to Catalogue and use trade numbers when 
ordering, it will do much towards pfompt and _ satistactory 
shipments. 


THE ELECTRICAL SUPPLY CO. 












































In every form adapted to mechanical pur- 
poses. 


MACHINE BELTING, 


With Smooth Metallic Rubber Surface 









This Company has Manufactured the 
~», Largest Belts made in the World for the 
; pa elevators at Chicago, Buffalo and 











Eastern Office and Factories Western Office and Warehouse, es New York 
’ stent : — 7 eae 
ANSONIA rm - CONN 171 RANDOLPH STREET, We make a Superior Quality of Belting for 
j . ¥ CHICAGO. Blectric Light purposes, for use on os and Swift running machinery. 
‘if ry 
4 SALESROOMS. 
Ls Patinses hia, 308 Chestnut St., San Francisco, 14 & 16 Main St., 
3 nm, 52 2 Summer S&t., Atlanta, 16 Decatur St., 
ra & a. 151 Lake St., Detroit, 16-24 Woodward Ave,, 
a S;. Louis, 907-911 North Main St., ary 12 — Le a 
a Denver, 1601-1611 17th St. Buffalo, 124-128 Washington 
WORCESTER, MASS. Charleston, 160 Meeting St., New Orleans, 8-12 N. Peters Street, 
i Minneapolis, 28 South 24 St., Kansas City, 1311 & 1313 Wout 12th St. 
E MAKERS OF Cincinnati, 161-165 West Pearl St. Richmond, 1206 East Main 8 
Cleveland, 176 Superior St., 
© E E European Branch, Hamburg, Germany, Pickhuben 5 (Freihafengebiet). 
BR I L Warerooms, 224-232 Canal St., 118-126 Walker St., 


| 
MANUFACTURERS OF | NEW YoRE. 


lron and Copper Wire for Electrical Purposes, | Manufactory, F.ushing & Gariton Avenues, Brooklyn. 


PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, OXLEY, GIDDINGS & ENOS 


In Long Lengths, Galvanized by our Patent Continuous 
Process. DESIGNERS AND MAKERS OF 


‘ The St dard with all Tel hh and Telephone C i 
Since the first aie of the Pact ce a eeiis mine. ‘Flectroliers iif lombination Fixtures ee - -  e 


— for electric purposes, has filled every soquintiion as regards strength, evenness of quality, and 7 














d ic 
“iad ie rice’ Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- UNSURPASSED FACI Lit! ES 
vice.’ Sent free on application. For producing fixtures most approved designs for any system of 
New York Warehouse. Chicago Warehouse, Gecttdi destgns fone INCANDESCENT LIGHTING... architects and 
(6 CLIFF STREET. 107 & 109 LAKE ST. | decorators faithfully emsouted. 


PEOOORICH HARE RUBIER | Seas UBBER Goods 
Manufacturers of SS Ara = jj a for £1 cor Gieat PURPOSES 


HARD RUBBER “Goons | fue ROSReRIme > Fiyerion 
PR eH EOCTRICAL purposes — ee 
QPECIALTIES OF ALL KINDS To ORDER tddres” THE BF Goooricy Co. 


Meno for Graz TT ae AKRON RUBBER WORKS) Oo 


and 





— 











FARADAY Ganmuon CS O., 
ELEGTRIG- LIGHT GARBONS, = rrrtsungz, Pa 
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tom Gatien" = GATE CITY ELECTRIC COMPANY 


—— HAVE A FULL STOCK OF —— 


Saw ELECTRICAL SUPPLIES 


S y. And will make LOW Prices and PROMPT Shipments. 
wines anoenses. Oca DELAWAREST.,- - KANSAS CITY, MO. 








FOR + CHRISTMAS! 


Treat yourself to a luxury by buying a Paillard Non-Magnetic Watch and be the happy possessor of ‘‘a thing of 
beauty and a joy forever.’’ These Watches are made in Open Face and Hunting, and cased in Cold, Cold Filled 
and Silver, at prices as low asa reliable Watch can be bought, tothe most expensive. Paillard Non-Magnetic 
Watches cost no more than other makes in equal grades, and in construction, finish and fine timekeeping qualities 

- EXCELL THEM ALL. 


FOR SALE BY ALL JEWELERS. 


THE EDDY ELECTRIC M’F’C Co. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, etc., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Ete. No Reversing. No Water. No, Noise. No Spark 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 33 Church St., BOSTON, I1! Arch St., PHILADELPHIA, 506 Commerce St., 
CHICAGO, 42 La Salle St., KANSAS CITY, Rialto Building, NEW ORLEANS, 106 Carondelet St. 











A ita! 
C6 ; 


‘ = ue pill 
A . RS will Ps DS 
ssa ‘ 





CENUINE | eS = pee 
noth Stes] PHOSPHOR-BRONZE 


| REG TRADE MARKS. | INGOTS, CASTINGS & MANUFACTURES 


MANUFACTURED BY 


EMPIRE CHINA WORKS, 


Ss THE PHOSPHOR BRONZE SMELTING CO. LiMiTED 
| + ) 512 ARCH ST. PHILADELPHIA P SA 
1 144% 156 Greene St., GREENPOINT, BROOKLYN, £.D..N.Y.| | ay ORICINAL ManuracTuRERS OF PHOSPHOR: | 





rR NZE IN THE UNI AND OWNE 





Our W is HARD PORCELAIN, the BODY_and GLAZE IDENTICAL 
and GUARANTEED NON-CONDUCTIVE:; for all’ ELECTRICAL PURPOSES. 
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> THE ke 


Westinghouse blectric Co. $ 
System for Arc Lighting. 








IMPROVED WATERHOUSE APPARATUS, 


Automatic Regulation from One Lamp to Fifty Lamps. 

















IMPROVED + LAMPS. 


ESTIMATES FURNISHED ON APPLICATION. 




















THE 


WESTINGHOUSE ELEGTRIG CO. 


Pittsburgh, Pae, U.S. ree 


BOSTON, NEW YORK, CHICACO, ST. LOUIS, CINCINNATI, 
SAN FRANCISCO, PORTLAND, CHARLOTTE, DALLAS. 
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Font Wayne Electric Company, 


EORT WwiaYyYnN ze, IND. 


The most carefully worked out and Complete Alternating System 
of Electric Lighting in existence. 
ARMATURES AND GONVERTERS GUARANTEED. 


12 16-candle-power Lamps to the mechanical horse power guaranteed 
CORRESPONDENCE SOLICITED. 

















MANUFACTURERS 


Siattery Induction System |! 


OF INCANDESCENT LIGHTING, 


a. WOOD” SYSTEM 

SLATTERY SYNAMO, LAMP AND CONVERTER. OF ARC LIGHTING. = : al 

Wiain Office and Works, F*ort wayne, ima. 
NEW YORK OFFICE, Rooms 25 and 27, 115 BROADWAY, 


=x. Cc. ADAMS, Manager. 
Manhattan Electric Light Co., 511 Broadway, Sole Licensees and Agents for N. Y. City and Brooklyn 


CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 


W. J. BUCKLEY, Manager. G. A. WILBUR, Manager. 
E.. ADAMS SUC’S, CITY OF MEXICO. 


The Perkins Electric Lamp Go. 


314 PEARL ST., HARTFORD, CONN. 


MANUFACTURERS OF THE 


Perkins Incandescent Lamps and Sockets, 



































Lamps of any Voltage. 
Lamps of any Gandle Power. 
Lamps to Fit any Socket. 











GORRESPONDENGE SOLIGITED. 


Chicago Office: W. G. Halm, 54 Franklin Street. 


























